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SATISFIES THE MOST EXACTING REQUIREMENTS 


RESEARCH POLARIZING MICROSCOPE 


DIALUX-POL_ 


The new LEITZ DIALUX-pol is the most advanced, universal polar- 
izing research microscope ever manufactured. It was designed for 
the geologist, minerologist, petrographer, paleontologist, and the 





















industrial research microscopist. 

The DIALUX-pol maintains the principle of interchangeability, 
famous with all LEITZ precision instruments, so that it is readily 
used for transmitted light as well as for reflected-polarized light. 
With the simple addition of o connecting bar, it provides synchro- 
nous rotation of polarizer and analyzer. 

In addition to a built-in light source and condenser system, the 
DIALUX-pol features many other operational advantages: unique 
single-knob contro! of both coarse and fine adjustment by altera- 
tion of the stage height (and not the tube), thus focusing with 
maximum operational ease. 

Within seconds, the DIALUX-pol, through LEITZ accessories, con- 
verts for photography (through combined monocular-binocular 
tube and Leica camera), for ore microscopy (through vertical 
illuminator), or will accommodate the LE/ITZ Universal Stage, 
Sodium Vapor Lamp, and other facilities. 


@ monocular or binocular vision 
© combination tube FS for photography 


@ synchronous polarizer-analyzer rotation 
upon request 


@ dual coarse and fine focusing 


@ built-in light source; 6-volt, 2.5-amp, vari- 
able intensity 


@ vertical illumination for ore microscopy 
®@ polarizing filters or calcite prisms 


@ adaptable to all universal stage methods 


Send for the DIALUX-pol information bulletin— 
then see and examine this fine instrument for 
yourself. 


E. Leitz, Inc., Department GT-10 
468 Fourth Ave., New York 16, N. Y. 


Please send me the LEITZ DIALUX-pol brochure. 


Nome 





Street 








E.LEITZ, iNC., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 
Otetribeueters of the wortd-famous Spreduvucts @Ff 
Ernst Leitz G.m.b.H.,Wetziar, Germany—Ernst Leitz Canada Ltd. 
LEICA CAMERAS - LENSES - MICROSCOPES - BINOCULARS 








CHOICE AND UNUSUAL. SPECIMENS 


FOR GIFTS, COLLECTIONS, RESEARCH 
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lar 
for MINERAL SPECIMENS These are but a few of the thousands of mineral specimens 
the available for museum or office display, reference and study collections, and for re- 
search. A catalog of individual mineral specimens will be published in November. 
ned Reserve your copy now. 
ht. Wrangell garnets. Large crystals in mica schist from the 
ee noted Alaskan locality. 3” x 4”, $5.00; 4” x 5”, $7.50. 
Loose crystals averaging 2” to %”’, not perfect but good 
the for study, 3 for $1.00 
jue Elba pyrite. Brilliant groups of modified pyritohedral 
ra crystals, fine for display. 2” x 2”, $5.00; 3” x 4”, $17.50 
vith Illustration “A” Black Rapids milky quartz groups. Magnifi- 
cent clusters of stout “candle” type crystals from Ontario. 
sch Medium size groups to large museum specimens 4” x 6” 
oe x 4”, $15.00; 10” x 14” x 7”, $50.00 
we Livingstonite. Rare mercury antimony sulfide from Mex- 
‘ ico in high grade crystalline masses. 2” x 3”, $7.50; 
3” x 4”, $12.50 A 
METEORITES Excellent examples of iron meteorites (sider- 
ites) from the noted Odessa, Texas, meteorite craters. 
Large complete irons: 
sy S$ 24.12 44 Ibs. $352.00 
S$ 24.32 37 Ibs. 296.00 
S$ 24.33 53 Ibs. 424.00 
; Illustration “B” Polished slices etched to show Widman- 
mee _ Statten figures: 
S 2473 145.5 grams $58.20 
S 24.79 200.0 grams 80.00 
S 24.62 311.0 grams 124.40 
Many other meteorites are available, including siderolites 
~ and aerolites. Write for current listings. 
FOSSILS 
AMMONITES: 


in- 
for 


Illustration “C” Asteroceras, from the Jurassic of England. 
Calcitic, shiny ivory and brown color, showing sutures. 





“A SEALE ete eS $5.00, 7.00 
a rr ent 6 ee 12.50, 15.00 
Baculites, from the Cretaceous of South Dakota. Shiny 
brown with white sutures. 
Oe So $3.00, 4.50 
CRINOIDS: 


| 

| 

! 

Pentacrinus (Extracrinus), from the Jurassic of England. 
Nicely detailed slabs of nearly complete individuals (lack- 
ing lower stem and roots). Pyrite coating; some repairs, Cc 
' 

] 

' 

' 

i 





but not extensive. 
ae a a ae a) i ee $7.50, 10.00 Prices are list at 
7” x. 16” 30.00 Rochester, New York 





a WA = D’ NATURAL SCIENCE ESTABLISHMENT, Inc. 
P. O. Box 1712—Rochester 3, New York 
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And Balplex found it. The oil dome structure was readily apparent 


after a Bausch & Lomb Balplex plotter translated this aerial photo into 
accurate, three-dimensional detail of the area. 


Balplex found it in a fraction of the time, at a fraction of the cost of 
conventional ground survey methods. You can save enough on oil and 
ore exploration surveys to pay for Balplex in the first year. It’s the most 


versatile, accurate mapping equipment you can buy, yet it costs less 
than any other dependable plotter. 


Find out more about Balplex. Just write 
OME Bausch & Lomb, 89610 Bausch St. 


a 3 Rochester 2, N.Y. and ask for Catalog 
F-310. . 
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Ca lenda 
Cooperation of Society Secretaries in supplying 


meeting notices for GEOTIMES calendar is re- 
quested. 


Oct. 13-15, 1960—OPTICAL SOC. OF AMERICA, 
Somerset Hotel, Boston, Mass. 


*Oct. 14-16, 1960—CALIF. ASSOC. OF ENGI- 
NEERING GEOLOGISTS, 8rd Ann. Meeting, 
Univ. of Calif. at Berkeley. Write: CAEG, 
P.O. Box 4164, Sacramento 21, Calif. 


Oct. 17-19, 196(0—BIANNUAL SYMPOSIUM 
ON DRILLING & BLASTING, sponsored by 
mining dep’ts. of Univ. of Minnesota, Penn. 
+ og Univ., & Colo. School of Mines, Golden, 

olo. 


Oct. 18-21, 1960—ACerS: 13th Pacific Coast Re- 
gional Meeting, Ambassador Hotel, Los An- 
geles, Calif. 


*Oct. 19-21, 1960—GULF COAST ASSOC. OF 
GEOL. SOC’S., 10th Ann. Convention, Buena 
Vista Hotel, Biloxi, Miss. Host: Miss. Geol. 
Soc. Theme: “The Future of Gulf Coast Oil.” 
Technical sessions, entertainment and post 
meeting field trip. Write: A. E. Blanton, Gen. 
Chrmn., P. O. Box 422, Jackson, Miss. 


Oct. 20-21, 1960—AIME: Los Angeles Basin Sect., 
Fall Meeting, Huntington Sheraton Hotel, 
Pasadena, Calif. 


*Oct. 31-Nov. 3, 1960—GSA: Ann. Meeting, in 
conjunction with PS, MSA, GS, SVP and 
SEcG, Denver Hilton Hotel, Denver, Colo. 
Field trips before and after the meetings, also 
local excursions. Write: D. McKee, U.S. 
Geol. Survey, Federal Center, Denver, Colo. 


Nov. 3-4, 1960—AAPG: Pacific Section, Ann. 
Meeting, Ambassador Hotel, Los Angeles. 


Nov. 7-10, 1960—SEGp: 30th Ann. Internat. 
meeting, Moody Convention Center, Galveston. 
Write: W. B. Lee, Jr., Gulf Oil Corp., Dr. 
2100, Houston 1, Tex. 


Dec. 2-3, 1960—N.A.G.T., Texas Sect.—Texas 
Acad. of Sci.; Texas Christian Univ. Campus, 
Fort Worth, Texas. 


Dec. 26-31, 1960—AAAS, Annual Meeting, New 
York City. 
1961 


Feb. 8- BN 1961—_CANADIAN INST. OF SURV. 
& HOTOGRAMMETRY, Ann. Meeting, 
WE... Ont. 


Feb. 10, 1961—12th ANN. SYMPOSIUM ON 
HIGHWAY GEOLOGY, University of Ten- 
nessee, Knoxville; Write: R. A. Laurence, 
USGS, Room 11, P. O. Bidg., Knoxville 2, 
Tenn. 


Feb. 19-23—AIME: Annual Meeting, Chase and 
Park Plaza Hotels, St. Louis, Mo. 


Feb. 26-Mar. 2, 1961—AIME: Soc. of Petrol. 
Eng., Ann. Meeting, Chase & Park Plaza 
Hotels, St. Louis. 


Mar. 5-10—ASP-ACSM: Annual Meeting, Shore- 
ham Hotel, Washington, D. C. 


Mar. 21-30—AMER. CHEM. SOC., 
ing, St. Louis, Mo. 


Mar. 20-24—SEVENTH NUCLEAR CONGRESS, 
Chicago, Ill. 


April—OHIO ACAD. OF SCIENCE, Geol. Sect., 
Univ. of Cincinnati, Ohio. 


*April 13-15, 1961—GSA: SE SECTION Ann. 
meeting, Andrew Johnson Hotel, Knoxville, 
Tenn. Sponsored by Univ. of Tenn. and Tenn. 
Division of Geology. Papers—2 days, field trips 
—l day. Write: Harry J. Klepser, Dept. of 
Geology, Univ. of Tenn., Knoxville. 


139th Meet- 
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April 17-19—CIM: Annual General Meeting, 
Chateau Frontenac, Quebec City, Quebec. 
April 20-21, 1961—AIME: Soc. of Petrol. Eng., 
East Texas-Lou. -Ark., gas technology sym- 

posium, Tyler, Texas. 

April 23-27—ACerS: 68rd Annual Meeting, 
Royal York Hotel, Toronto, Ontario. 

April 24-25, 1961—AIME: Southwest Minera] 
Industry Conf., Las Vegas, Nevada. 

April 24-27—AAPG-SEPM: 46th Ann. Meeting, 
Hilton Hotel, Denver, Colo. 


May 4-5, 1961—AIME: Soc. of Petrol. Eng., oil 
recovery conf., Midland, Texas. 


May 25-26—AIME: Joint Meeting Rocky Moun- 
tain Petroleum Sects., Salt Lak eCity, Utah. 





1960 SCHEDULE OF FIELD TRIPS 


For additional field trips held in conjunction with 
meetings, see those items marked with an as- 
terisk under meeting calendar. 


Oct. 14-16—NEW MEXICO GEOL. SOC., 
trip to Chama Basin area of N.-cent. N.M. 
to study strat. and econ. geology of rocks 
Precambrian through Tertiary. Assemble at 
Taos, Oct. 13, disband at Cuba. Write: Clay 
T. Smith, N.M. Inst. Min. & Tech., Socorro, 
N.M. Guidebook. 


Oct. 15—ILLINOIS STATE GEOL. SURV., trip 
to study stratigraphy and structure of Harris- 
burg region of Saline County, Ill. 


Oct. 15—SEPM, PERMIAN BASIN SECT., trip 
to Brazos River Valley of N.-cent. Texas hag 
study Post-Avis Cisco rocks strat. and sed 
bm Richard D. Jones, Box 832, Midland, 

‘exas. 


Oct. 19-20—GULF COAST ASSOC. OF GEOL. 
CS., trip of Coastal Mississippi and Ala- 
bama to study recent marine sediments and 
Cenozoic. Write: . E. Blanton, P.O. Box 
422, Jackson 5, Miss. Guidebook. 


Oct. 22-23—FIELD CONF. OF PENNSYL- 
VANIA GEOLOGISTS, trip to Appalachian 
Piedmont along Susquehanna R. to study 
struct. mechanisms. Write: Dr. D. U. Wise, 
Franklin & Marshall Coll., Lancaster, Penna. 
Guidebook 


Nov. 18-20—ROSWELL GEOL. SOC., trip to 
south-central New Mexico to study Pennsyl- 
vanian stratigraphy. Write: M. D. Wilson, 
Shell, Box 845, Roswell, N.M. Guidebook. 


Dec. 2-8—TEXAS ACAD. OF SCIENCE, no 
details. 


Dec. 9-11—SOUTH TEXAS GEOL. SOC., trip 
to Medina and Val Verde Counties to study 
Cretaceous sediments with emphasis on Ed- 
wards and Glen Rose. Write: Porter Mont- 
gomery, Milam Bldg., San Antonio, Tex. 
Guidebook 





FIELD TRIP CALENDAR 


Most of the information regarding field 
trips in this calendar appears through the 
courtesy and cooperation of the AAPG 
Field Trip Committee. Corrections, addi- 
tions and new trip notices should be sent 
to George H. Fentress, Chairman, AAPG 
Field Trip Committee, P. O. Box 2585, 
Denver 1, Colo., with a carbon copy to 
GeoTimes Calendar, American Geological 
Institute, 2101 Constitution Ave., N.W., 
Washington 25, D. C. 

















Published at McGraw-Hill 


INTRODUCTION TO SOLIDS 


By LEONID V. AZAROFF, Illinois Institute of Technology. 480 pages, $9.50 


The book concentrates on the structure, nature, and properties of inorganic crystalline 
solids. It begins with a thorough, although brief, discussion of elementary crystal- 
lography. It then considers how crystals form, how they grow, how they can be 
deformed elastically and plastically, how they interact with each other, and the 
different forms in which they can exist. Next the principles of quantum mechanics 
are considered in a very elementary way, and then the results are applied to three 
kinds of solids: metals, semiconductors, and insulators. 


GEOLOGY: PRINCIPLES AND PROCESSES 
New Fifth Edition 


By WILLIAM H. EMMONS, IRA S. ALLISON, Oregon State College; GEORGE A. THIEL, 
University of Minnesota; and CLINTON R. STAUFFER, California Institute of Technology. 
491 pages, $7.95 


A textbook for a beginning one-semester course in Physical Geology. It has been 
a standard and leading text for this field for over 27 years. This new fifth edition 
is the most extensive of all its revisions. It has received special editing treatment 
and the result is a completely rewritten text, with entirely new art work done by a 
professional scientific illustrator, and a skilled use of two colors throughout. The 
text is suitable for both terminal cultural courses, or for introductory courses for 
majors in the subject. 


THE WORLD OF GEOLOGY 


Edited by L. DONALD LEET, Harvard University, and FLORENCE J. LEET. Ready in January, 
1961. 


A lively compilation of readings on geology for the general reader. The origin of 
the earth, life, the atmosphere; the ocean depths; the interior and exterior of the 
earth; the glacial movements; the formation of land features; and the construction 
of the earth are all discussed by specialists. 


PHOTOGEOLOGY 


By VICTOR C. MILLER, Miller & Associates, Inc., Denver, Colorado. Ready in Spring, 1961. 


A text for graduate or advanced undergraduate courses in photogeology or photo- 
geologic interpretation covering briefly the concepts of aerial photography and 
photogrammetric instrumentation, and then, in greater detail, stereoscopy and pro- 
cedures. Of special interest is the final one-third of the text which contains stereo- 
pair aerial photograph illustrations accompanied by individual texts, exercises, and 
pertinent topographic or geologic maps, sketches and cross-sections. 


PRINCIPLES OF PETROLEUM GEOLOGY 
New Second Edition 


By WILLIAM L. RUSSELL, Agricultural and Mechanical College of Texas. 503 pages, $9.50 
An up-to-date, carefully revised edition of one of the most important books: in this 
academic area. The book gives students and geologists a description of the principles 
and processes that are important in petroleum geology. New information on the 
origin and accumulation of petroleum is discussed at length. The concept of traps 
for oil and gas is described and illustrated. A brief discussion of well logging 
methods and of geophysics is given. 


Send for on-approval copies 


McGraw-Hill Book Co., Inc. 


330 West 42nd Street New York 36, N. Y. 
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for 35 years... 


Aerial 
Surveying 
an ywhere 


Corer meee fee eeeeeeseeeeseseeeeeeee 


Aerial surveying in remote des- 
ert and jungle areas calls for 
special operating techniques 
learned only by experience. 

The proven ability of Fair- 
child crews to perform under 
even the most primitive condi- 
tions is your assurance of on- 
time job completion. 

a 


aerial photography 
topographic maps 

airborne geophysics 

Marine Sonoprobe* surveys 
electronic positioning services 


IRGHILD 


AERIAL SURVEYS, INC. 





los Angeles, California: 224 East Eleventh Street ¢ Birmingham, Alabama: 2229/2 First Avenue North « Boston 10, 
Massachusetts: 255 Atlantic Avenue ¢ Chicago 6, Illinois: 400 West Madison Street © Denver, Colorado: 2620 So. Ivy 
New York 20, N.Y.: 10 Rockefeller Plaza « Washington 6, D.C.: 1625 | Street, N.W. © Rome, Italy: Via Nazionale 163 
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Choice on Compromise? 


The AGI Reorganization Executive Committee, in the constitution and 
bylaws which it proposed in its report of March 1960, made provisions for 
the future adoption of standards of certification of qualified individual mem- 
bers based on education, training and experience. 


The reactions of geoscientists to these provisions varied widely. In some 
quarters it was viewed as a positive step (1) to curb infringement on the 
geoscientists field by registered engineers, (2) to upgrade the qualifications 
of the profession and (3) to improve stature of geoscientists in the public 
eye. Other individuals and groups opposed—some violently—the permissive 
wording which would enable certification standards to be adopted. Academi- 
cians constituted a large segment of this opposition and have expressed the 
fear that educational institutions and educators would become subject to 
standards of certification. Furthermore, the objectors say they fear licensing 
and registration. 


And now—a different picture. While the opposition to the certification 
matter has been brewing a tempest in the AGI reorganization a group of 
geologists in another segment of the profession has been seriously considering 
a new society of geological engineers which, among other things, will (1) 
encourage studies and certification of curricula and (2) encourage registration 
and licensing of students graduating with degrees in geological engineering. 
Foremost among advocates of this new society and these objectives are 
representatives of ECPD-accredited departments offering geological engi- 
neering. 


Currently these are over 200 degree-granting departments of geology- 
geophysics. Of these, 19 have a curriculum in geological engineering which 
has been accredited by the engineers (ECPD). About 70 schools are reported 
to offer some geology for engineers. 


It will be interesting for our readers to speculate as to the impact of these 
two divergent views relative to certification on the future of the geosciences 
and geoscientists. Between the polar extremities of opinion lies a great deal 


of middle ground. 





The AMERICAN GEOLOGICAL INSTITUTE is a non-profit 
age sagen service organizati tablished and ged 
y the scientific societies in the fields of geology and geo- 
physics in cooperation with the National Academy of Sciences- 
National Research Council. It is the instrument of the 
profession serving and advancing the welfare of the geo- 
scientist in matters relating to education, professional 
responsibilities and government relations. It is an active 
member of the Scientific Manpower Commission. It also 
functions in the stimulation of public education and aware- 
ness of the earth sciences, through career literature, the 
scouting program and other ch of ication 











GEOTIMES is the news magazine of the geological sciences. 
It reports on current events in the earth sciences, public 
education and public relations efforts throughout the profes- 
sion, as well as appropriate legislative and governmental 
issues. It announces scholarships, fellowships; publications and 
new developments. It provides a forum for discussion of 
Photo by courtesy of timely professional , and affords a common bond 

Shell News. between the many specialized groups within the earth sciences 


Casts of Eocene mammal 
tracks in the “Strawberry 
Slab” from Northeastern 
Utah (see page 34). 
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LUNAR 
EXPLORATION 


“The new science of Planetology 
is but one application 
of the 
old science of Geology” 


by Roy G, BRERETON* 


Exploration of the moon, because of the state-of-the-arts in rocketry, 
propulsion, and general space technology, must evolve through several steps. 
The first step will be represented by a series of unmanned vehicles designed 
to impact on the moon, orbit the earth-moon system, orbit the moon, and 
finally to soft-land an instrument package on the lunar surface. The first 
step will provide most of the geological, astronomical, and biological environ- 
mental data required for planning a manned lunar mission. Table I lists the 
scientific experiments that should be accomplished during the first step of 


lunar exploration. 

The second step in lunar exploration will 
be characterized by more powerful rockets 
and greater sophistication thus permitting 
manned exploration. Table 2 indicates the 
scientific experiments to be performed by 
the first moon-landing party. Generally 
speaking, the first objective of manned 
lunar exploration will be a geological and 
environmental reconnaissance of the land- 
ing area; therefore, the first men on the 
moon if we are to be practical and scien- 
tific in our approach, should be a geologist, 
a physicist, and an engineer. These men 
will survey the landing site, explore the 
area around it for resources that can be 
used for supplying and building the first 
permanent lunar base, and conduct geo- 
logical and geophysical measurements for 
accurately determining the lunar environ- 
ment, They will climb crater-like struc- 
tures, walk the craggy surface of ancient 
lava flows, and disturb the dust of eons 
which has collected on the lunar surface. 

Preliminary “hard-rock” geophysical 
work to be accomplished at the landing site 
will include: 


1. Seismic survey to determine the elas- 
tic properties of surface and sub-sur- 
face rocks, depth of surface material, 
and the general seismicity of the 
moon. 

2. A gravity survey to determine anoma- 
lous horizontal density contrasts and 
information on the lunar mass. 

3. A magnetic survey. 

4. Electrical surveys to locate fissures 
and cracks that might be hidden un- 
der surface dust. 

1 Roy G. Breretron, Senior Geophysicist, Space 


Technology Division, Aerojet-General Corporation 
Azusa, California. 
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The latter will resemble electrical surveys 
that are presently being carried out in the 
Arctic and Antarctic to locate fissures and 
cracks in the ice that are hidden under 
recent snowfalls. 

An accurate survey of rocket types and 
their mineral and chemical composition will 
be made. This petrology and mineralogy 
study is extremely important for an evalu- 
ation of lunar resources and for ascertain- 
ing at an early date the potential of a 
lunar base. The moon’s resources could be 
used to supply subsequent lunar explora- 
tion parties and provide indigenous mate- 
rial for building, growing food, making 
rocket fuel and oxygen, and resupplying 
many of the needs of a lunar colony. It is 
even conceivable that critical strategic 
minerals could be mined on the moon and 
shipped back to earth for processing and 
use. 

Surface radiation studies, initiated in 
earlier, unmanned experiments, will be 
continued. Soft-landing vehicles will al- 
ready have measured the amount of dan- 
gerous radiation coincident with the lunar 
surface, Continued studies of solar-lunar 
effects will be made, especially the effects 
of increased solar activity in the form of 
sun-spots and flares. A continuous observa- 
tion will be made of all incident corpuscu- 
lar radiation, and ultraviolet and infrared 
radiation. Infrared observations will be ex- 
tended to a study of the temperature and 
how it varies from place to place, how it 
changes with ,time throughout the long 
lunar day, and how it varies with depth. 
These data will give a detailed picture of 
the lunar heat budget for the design of 
living and research facilities. 

(Continued on page 27) 
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EXPERIMENT 


Table lL. 


Lunar experiments, unmanned. 


(listed in order of importance) 


PURPOSE 


TIME 





Impacting 
1. Radiation 


2. Tracking and 
Positioning 


3. Atmospheric Press 


4, Magnetic Field 
5. Meteor Particles 
6. Flash Bomb 

7. Television 


Orbiting 


1. Photogrammetry 


2. Radiation 


3. Magnetic Field 

4. Meteor Particles 

5. Tracking and 
Positioning 

6. Electron Density 


7. Biological 


Sof t-Landin 


1. Radiation 


2. Positioning 

3. Trafficability 

4. Radio Beacon 

5. Spectrograph 

6. Meteor Particles 

7. Televisioned 
Photography 

8. Biological 


9. Virology 


10. Core Samples 
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Measure near-earth and cislunar and 
lunar environmental parameters 


Study all types of electromagnetic 
and corpuscular radiation to deter- 
mine its effect on the lunar environ- 
ment and biological organisms. 


Determine mass and provide reference 


point for other experiments - political 


Determine presence of atmosphere 


Determine magnetic fields of lunar 
and cislunar environment 


Measure the frequency and size of 
meteor particles 


Political, mark position of impact, 
some information on physical property 
of surface material 


Close-up view of surface 


Study and map the lunar surface in 
visual and IR wavelengths 


Amount and type of radiation surround- 


ing the moon, albedo and heat-budget 
studies 


Map the magnetic field 
Measure the frequency and size of 
meteor particles 


Determine mass; reference point for 
other experiments, political 


Measure the electron density 
Test the effect of extended space 
flights on biological organisms - 


i.e., effect of prolonged weight- 
lessness is not known 


Study all types of electromagnetic 


and corpuscular radiation to determine 


its effect on the lunar envi ronment 
and biological organisms 


Selenographic reference point 
Determine the properties of the lunar 
surface that are important to 


vehicle movement 


Provide lunar reference point for 
future experiments 


Determine density and constituents 
of the lunar atmosphere 


Measure the frequency and size of 
meteorites 


Close-up pics of the lunar surface 
Test the effect of space and the 
moon on living organisms 


Test the lunar environment for 
dangerous organisms 


Study small sample of lunar surface 
material 


immediately 


Continuing until package soft- 
landed - thereafter at reduced 
rate; 1960-1962 total of about 
5 vehicles 


1960-1962 all flights 


1960 two flights 


1960-1962 about three flights 


1960-1962 all flights 


1960 - 2 flights 


1960 - 2 flights 
First Vehicle, 1960 


1960 for first crude picture 
continuing through 1963 


1960-1963 all vehicles will 
carry some type of radiation 
detector 


Depending on results of impact 
experiment 


All vehicles beginning in 1960 
through 1963 


When practical, beginning in 
1960 


1961 


1960-1963 continuing 


Late 1961 and continuing unti! 
a lunar base has been established 


Continuing for all vehicles - First 


Continuing for all vehicles 
Continuing from 1961 

Continuing 

1962 

1961 continuing for all vehicles 
1961 

Continuing for most vehicles from 
1962 


Late 1962 


Late 1962 








UNDERGRADUATE RESEARCH ON LANDSLIDES 
AT 


WHITTIER COLLEGE 


by FREEMAN BEACH LEIGHTON * 


A student-faculty team research project 
has measurably strengthened the geology 
program at Whittier College. This project 
is a part of the “Undergraduate Research 
Participation Program” in the sciences ini- 
tiated in 1959-60 by the National Science 
Foundation, These continuing NSF pro- 
grams are designed “to build the interest 
of superior students in scientific research, 
and to enhance their understanding of the 
scientific method and their ability to em- 
ploy scientific investigative procedures. . . 
Undergraduate participation implies that 
the undergraduate is not yet ready to carry 
on original investigation on his own, but 
that he can share genuine research experi- 
ence with experienced research scientists 

. in progressively more independent 
roles.” 

Five Whittier College students partici- 
pated in our one-semester trial project in 
1959-60. Three students will participate 
for the entire school year in each of the 
succeeding three years. These undergrad- 
uates must be high-caliber science majors 
of upper division standing. 

The heartening reaction of participants 
to the 1959-60 program stems not only 
from the commendable assistance rendered 
by NSF in the form of undergraduate 
“grant-in-aids,” but also in part from the 
stimulating and flexible nature of the re- 
search problem and in part from the inte- 
grated team approach. 

A generalized statement of the research 
problem is as follows: 


WHAT: A study of landslides in the 
Puente Hills (bordering Whittier College 
on the north) 

WHY: 

1. In order to identify and map existent 

landslides. 


2. In order to determine the detailed 
geometry, structure and lithology of 
selected landslides. 





1 FREEMAN BEACH LEIGHTON, Chairman, De- 
partment of Geology, Whittier College, Whittier 
California. 
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3. In order to determine the history of 
landslides in the historic and geologic 
past. 


. In order to determine the casual re- 
lationships of the landslides on the 
basis of their characteristics and his- 
tory. 


. In order to recognize and identify 
locations susceptible to future land- 
sliding. 


Obviously, there is no immediate solu- 
tion to a problem this broad. Partly in or- 
der that a product would emerge from the 
one-semester project, three unstable areas 
in different stages of landslide evolution 
were mapped on scales ranging from one 
inch equals 50 feet to one inch equals 100 
feet. One of these slides is pictured in the 
accompanying photograph. Because the 
adjoining canyon revealed remarkable simi- 
lar pre-slide conditions, it was also mapped 
in detail. The third area detailed appears 
to be in the early stages of moving en 
masse. Well-defined fracture and open fis- 
sure patterns have developed within the 
last five years. After one rainfall of the 
past winter, movement as much as 10 
inches was measured. 

The professional efforts of geologists who 
had mapped in this and nearby landslide 
districts provided impetus in the organi- 
zation of the project during the summer 
and launching of the project during the 
fall. 

The following were the principal steps 
involved in the first semester’s work: 


*1. Literature search and preparation of 
research outline by every participant. 


$2. 
+3. 


Evaluation and discussion of outlines. 


Identification and reconnaissance 
mapping of slides in limited areas. 


+4. Plane tabling of selected _ slides. 


(aided by surveying classes) 


*+5. Mapping in geological detail of se- 


lected slide areas. 
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*6. Description and analysis of rocks in- 
volved in the slide. 

*7. Study of a particular phase of land- 
sliding. 

+8. Establishing rows of movement stakes 
by alidade and transit survey in two 
slide areas. 

*9. Writing of a report. 


+ Indicates group efforts 
* Indicates individual efforts 


Joint efforts listed above were integrated 
with courses in surveying and structural 
geology and were augmented by weekly 
seminars and field trips to other slide areas. 
Participants averaged 15 to 20 hours per 
week on the project, of which approxi- 
mately half this time was spent in the 
field. 

The instructor served as both guide and 
active participant. On the first landslide 
the students and instructor worked as a 
team. Thereafter students had their choice 
of mapping another slide independently or 
pursuing another phase of landslide re- 
search in the laboratory. Three of the stu- 
dents did both. It was through this type 
of enthusiasm and dedication that these 
students discovered one of the rewards of 
research. 

A similar program and approach is 
planned for the succeeding three years of 
the project. In addition to continued data- 
collecting in the slide areas already map- 
ped, studies will be made of major slides 
in adjacent parts of the Puente Hills. Some 
occur in different geologic formations than 
the slides already mapped; hence, special 
effort will be made to relate them to the 
previously mapped slides in terms of type, 
lithology, structure and history. 

It is recognized that subsurface investi- 
gations of slides are important, if not es- 
sential. Proposed grading operations will 
slice away one landslide and furnish a 
three-dimensional picture. In at least one 
other slide of major importance it is hoped 
that holes can be drilled and logged to 
check estimated slide depths, clarify the 
geometry, and permit precise measurements 
of complete stratigraphic sections. 

Like many other geologic problems this 
one has the advantage of being a basic 
research project with noteworthy practical 
aspects. Landslide hazards in the Puente 
Hills have not been widely recognized be- 
cause of limited land use and the obscurity 
of most slides. With the area on the verge 
of suburban development this project 
should help to increase public awareness 
of these geologic problems and focus atten- 
tion on the application of geology to in- 
telligent community planning. 


Vo. V, No. 3 


This slide originated in 1949 as shown by 
aerial photographs taken before and after 
1949. Future movements of the slide mass 
are imminent. Evidences of instability exist in 
adjoining canyon to left. Suburban develop- 
ment is now encroaching on these hills. 
(Photo by John Shelton) 





NEW STATE GEOLOGIST 


Joe Webb Peoples became the new Di- 
rector of the Connecticut Geological and 
Natural History Survey on June 1 succeed- 
ing John B. Lucke who resigned from the 
post. Dr. Peoples is chairman of the 
Geology Department at Wesleyan Univer- 
sity. The office of the Connecticut Geologi- 
cal and Natural History Survey is now 
Judd Hall, Wesleyan University and the 
mailing address is Box 128, Wesleyan Sta- 
tion, Middletown, Connecticut. 





EMMONS FELLOWSHIP 


The S. F. Emmons Memorial Fellowship 
in economic geology will be available for 
the academic year 1961-62. The Fellow 
may use the stipend ($2000) to support 
study and research in any university or in- 
stitute approved by the committee. He 
should be qualified by training and experi- 
ence to investigate some problem in eco- 
nomic geology, and will be expected to 
devote full time to. the investigation. Its 
results may, if desired, be used as a doc- 
toral dissertation. 

Forms may be obtained from any mem- 
ber of the committee: Alan M. Bateman, 
Yale University; Chas. H. Behre, Jr., Co- 
lumbia University; H. E, McKinstry, Har- 
vard University. Applications and support- 
ing letters should be submitted to the 
Committee not later than February 15, 
1961, and should include a detailed state- 
ment of the problem to be investigated. 
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The 56,000 Boy Scouts who attended the 
5th National Jamboree near Colorado 
Springs, July 22 to 29, 1960, received a 
generous amount of instruction in geology 
and related subjects. The Geology and 
Weather exhibit at the Jamboree was one 
of four major exhibits built around the cen- 
tral theme of conservation of natural re- 
sources (GEoTmeEs, July-August 1960, p. 
29). Other major exhibits included Soil 
and Water, Forest and Range, and Fish 
and Wildlife. 

The Geology and Weather exhibit con- 
sisted of nine stations, or separate dis- 
plays devoted to the following subjects: 


. Weather 

. Climate 

. Topography 

Rocks 

. Weathering and soils 
Fuels 

. Minerals and metals 
. Water 

. Archeology 


OWONADAUPR WDE 


Each station included three to five large 
panels with painted backgrounds and at- 
tached specimens, models and photographs. 
The backgrounds were artistic, colorful, 
and designed imaginatively to appeal to 
the 12- to 16-year-old boy. Each station 
was manned by a professional earth sci- 
entist and one or more specially trained 
Explorer Scouts who alternated with the 
adult professional in giving 7 to 10-minute 
explanations of the material on display. 
The participation of the Explorer Scouts 
did much to stimulate the interest of the 
younger boys. 

The topography exhibit showed how a 
topographic map is made and how it may 
be used in planning and executing conser- 
vation activities. 

The rock exhibit described the origin and 
nature of sedimentary rocks and fossils, and 
the story of prehistoric life and evolution. 
The display also explained the difference 
between sedimentary and other types of 
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GEOLOGY 
at the 
JAMBOREE 


rock and introduced the concepts of meta- 
morphism, deformation and mountain 
building. 

The exhibit on weathering and soils 
showed by means of diagrams and vivid, 
large scale photographs how soils develop 
from rocks under different conditions and 


how soils and surficial deposits provide a 


clue as to the nature of the parent rock. 

The fuels exhibit showed how oil mi- 
grates from its place of origin to an anti- 
cline and some of the processes by which 
oil is discovered, extracted and processed. 
Emphasis was placed on secondary re- 
covery practices. 

The minerals and metals exhibit ex- 
plained the difference between minerals 
and rocks, and the difference between a 
mineral specimen and ore. It also de- 
scribed different kinds of ore occurrence 
and conservation practices employed in 
mining and processing ore. Modern geo- 
physical methods of searching for ore were 
summarized. 

The water exhibit outlined the water 
cycle, discussed surface water and ground 
water, and introduced the subjects of 
quality of water and of conservation of 
water. 

The archeological exhibit dealt with the 
history of ancient man as found in the 
plains States and along the Rocky Moun- 
tain front. Especial emphasis was given to 
the point that finds of archeological mate- 
rial should be reported to an archeologist 
and that excavations should be conducted 
only under expert supervision. 

The complete tour of the Geology and 
Weather exhibit required 1% hours. The 
boys were escorted through in groups of 
60 to 70 on a tight schedule. Except for oc- 
casional lulls on the first and last days of 
the Jamboree the exhibit was in constant 
use. 

On emerging from the main exhibit the 
boys found themselves in an outdoor arena 
called the Conservation Carnival. This 
Carnival consisted of 36 participation ac- 
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Top 
The Conservation Carnival area attracted an 
estimated 40,000 scouts. 


Middle 


The mineral collection game in the Conser- 
vation Carnival area. Baden Powell, Jr., son of 
the founder of the Boy Scout movement, third 
from left in light uniform and dark hat. 


Bottom 


Two Denver Explorer Scouts man a soil con- 
servation station. 
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Charles R. Fiola of Denver was one of 80 
specially trained explorer scouts serving guides 
in the conservation area. 


Gerald M. Richmond, a Survey geologist, 
did a terrific job as chairman of the geology 
project. As a scouter, he also worked for 
many weeks during the past year training 
the explorer scout guides in geology. 





tivities or games dealing with various 
phases of conservation. It was operated 
entirely by Explorer Scouts. About nine of 
these activities had to do with geology. 
The most popular of the activities was 
collecting mineral specimens from simu- 
lated mine dumps and outcrops. Twenty- 
two tons of ore was imported into the area 
for this purpose. Some very beautiful 
specimens of bornite were contributed by 
the Ray Mines Division of the Kennecott 
Copper Company; magnetite was contrib- 
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Two of the geology staff are pictured above; 
they are George E. Prichard, left, and P. L. 
(Skip) Keller, right. 





uted by the Colorado Fuel and Iron Com- 
pany from its mines in the Laramie Range, 
Wyoming; molybdenite was contributed by 
the Climax Molybdenum Company; oil 
shale was contributed by the U. S. Bureau 
of Mines; and gilsonite was contributed by 
the American Gilsonite Company. A book- 
let describing the geologic significance of 
these minerals was supplied by Williams 
and Heintz Lithographic Division, Kauff- 
man Press. 

To gain access to the collecting sites the 
boys had to study a board containing about 
ten large mineral samples and to guess 
what metals might be obtained from any 
particular mineral. The American Petro- 
leum Institute supplied 250,000 small poly- 
ethylene bags, each labeled with the name 
and source of the mineral to be enclosed. 
These bags proved to be almost as popular 
as the minerals themselves, but as one can 
well imagine, they were employed, not only 
to hold mineral specimens, but also to hold 
patches, badges and other trading items 
that were exchanged between boys from 
different parts of the country. 

Another popular game was the fossil 
board, which exhibited a suite of distinc- 
tive fossils to which simple names such as 
clam, snail, scallop, or reptile had to be 
applied. If a boy could bat 80 percent he 
was permitted to select a fossil from a large 
assortment. The demand exhausted several 
bushels of fossils before the Carnival week 
was out. 7 

Other activities consisted of hunting 
uranium with geiger counters; measuring 
the flow of water in wells and in streams; 
the identification of rocks in a cross section 
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through the Garden of the Gods; and how 
to stake a claim. 

The Geology and Weather exhibit was 
designed, constructed and operated by the 
Earth Sciences profession. In addition to 
the companies and agencies previously 
mentioned, the U. S. Geological Survey, 
the American Association of Petroleum 
Geologists, the American Geological Insti- 
tute, the Rocky Mountain Association of 
Geologists, the Colorado Scientific Society, 
Colorado College, the Denver Museum, the 
Colorado Oil and Gas Conservation Com- 
mission, the National Supply Company, the 
Hughes Tool Company, the Frontier Re- 
fining Company, and the Humble Oil and 
Refining Company, all provided substan- 
tial backing in one way or another. The 
following individuals contributed gener- 
ously of their time and talent: Chalmer L. 
Cooper, Chairman of the AGI Boy Scout 
Committee; Gerald M. Richmond, Chair- 
man of the geology exhibit project; J. 
Andrew Singley and Charles Fiola, topog- 
raphy exhibit; Paul R. Barnett and Wm. J. 
Hasler, rock exhibit; Richard Van Horn 
and John C. Reed, Jr., weathering and 
soils exhibit; George E. Prichard, P. L. 
(Skip) Keller, and Curtis Elder, petroleum 
exhibit; C. Gilbert Bowles and Richard P. 
Sheldon, minerals and metals exhibit; Har- 
old E. McGovern, Paul T. Voegeli, Joe L. 
Blattner, Wm. A. Beetem and Donald A. 
Morris, water exhibit; and John R. Stacy, 
design and art. 


Geologists Exam 
Announced by 
Civil Service Commission 


A new examination is announced for 
geologists rates GS5 and GS7 salaries; GS5 
$5335; GS7 $6345. The examination is to 
be used for filling positions in the Depart- 
ment of the Interior. The closing date for 
receipt of applications is December 1, 
1960. The examination will be given Jan- 
uary 9, 1961. Apply to Executive Secre- 
tary, Board of U. S. Civil Service Exami- 
ners, Geological Survey, Department of the 
Interior, Washington 25, D. C. 





Pomona Honors Anderson 


The Chief Geologist of the United 
States Geological Survey, Dr. Charles A. 
Anderson received an honorary doctor of 
science degree at the 67th commencement 
exercises of Pomona College where he 
studied as an undergraduate. 
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GSA MEETING IN DENVER 


The 1960 meetings of the Geological 
Society of America, Mineralogical Society 
of America, the Paleontological Society, 
the Society of Vertebrate Paleontology, the 
Society of Economic Geologists, and the 
Geochemical Society will be held at the 
Denver Hilton Hotel in Denver, Colorado, 
on Monday, Tuesday and Wednesday, Oc- 
tober 31, November 1-2, 1960. 

Returns from Circular 1 announcing the 
annual meeting indicate an attendance of 
about 3000 men. About 1200 of the ladies 
will plan to join the fun in Denver. 

Abstracts received to date total over 
400 as compared to 320 in 1959, and 300 
in the previous years. 

Many more additional functions will 
broaden the scope of the convention in- 
terest. Field trips and excursions are 
planned as follows: 


FIELD TRIPS 

Field Trip A-1: Geology of West-Central 
Colorado—Three days, November 3, 
4, and 5. About 675 miles. 

Field Trip A-2: Geology of South-Central 
Colorado—Three days, October 28, 
29, and 30. About 575 miles. 

Field Trip A-3: Tectonics and Economic 
Geology of Central Colorado—Three 
days, November 3, 4, and 5. About 
525 miles. 

Field Trip B-1: Quaternary Geology of 
the Front Range and Adjacent Plains 
—Two days, October 29 and 30. 
About 215 miles. 

Field Trip B-2: Geology of Laramie Range 
and Laramie Basin—One-and-a-half 
days, October 29 and 30. About 330 
miles. 

Field Trip B-3: Mineral Deposits of the 
Climax District—One-and-a-half days, 
October 27 and 28. About 230 miles. 

Field Trip C-1: Stratigraphy of the Colo- 
rado Springs-Canon City Area—One 
day, October 28. About 270 miles. 

Field Trip C-2: Engineering Geology of 
the Colorado-Big Thompson Project— 
One day, October 29. About 190 
miles. 

Field Trip C-3: Precambrian Geology of 
Central City-Idaho Springs Area, 
Front Range—One day, October 30, 
About 100 miles. 


Features 


field excursions 


Field Trip C-4: Fossil Vertebrates and 
Sedimentary Rocks of Front Range 
Foothills—One day, November _ 3. 
About 45 miles. 


A book entitled Guide to the Geology 
of Colorado will be on sale before and 
at the convention. It will describe each 
of the rock systems of Colorado and in- 
clude road logs for each of the trips to 
be conducted. This book and a supple- 
mentary volume. Road Logs of Colorado, 
available as a matching set (cloth or 
paper bound), provide a comprehensive 
review of Colorado geology. 


LOCAL EXCURSIONS 


Excursion No. 1: American Stratigraphic 
Company’s well-sample log laboratory. 
Hourly: To see preparation of sam- 
ples, logging techniques, and result- 
ant product. Sign up in lobby after- 
noon of October 31. AmStrat is a 
short walk from Convention Head- 
quarters. No charge. 


Excursion No. 2: Ohio Oil Company Re- 
search Laboratory at Littleton. Half 
day. Limited to two groups of 30 
each, morning and afternoon, No- 
vember 1. Estimated cost: $1.00 bus 
fare. 


Excursion No. 3: Denver Federal Center. 
Full day or half day depending on 
interest of participant. See facilities 
of U. S. Geological Survey, Bureau 
of Reclamation Laboratory and 
Bureau of Mine Coal Laboratory. 
November 2, busses will leave morn- 
ing, noon and afternoon. Estimated 
cost: $1.00 bus fare. 


Excursion No. 4: Rail Trip from Denver 
through Moffat Tunnel to Winter 
Park and return. Special train to 
view structure along mountain front 
in steeply dipping strata and in crys- 
talline rocks. Open to wives and 
guests, 


LADIES’ PROGRAM 


An attractive program is planned for 
visiting ladies, including a luncheon and 
style show, a trip to Central City and the 
historic Opera House, and a trip to the 
Air Force Academy at Colorado Springs. 
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proterot 





sed; said of a taxonomic name, The law Proterozoic 
nit the reuse of a preoccupied name, Algonkian 
, an, 

nized by the 








om a time preceeding the formation of 





>e; early 
protist. 


* Terms redefined n con- Protist; 
i f inter 
in Supplement : 


Mom of one-celled organisms. * 
protobitumen, 


oils, waxes, resins, from which bitumens are derived; Potonie 1950; 
Tomkeieff 1954, 77. 


Unaltered or little altered organic material, e.f. fats, 














Protochordata. Phy subphy ani s the »SSeSs - 
Older than a particular period of fold- or’ te . Phylum or sub phylum of animals that possess a noto 
3 alate m eer chord during some part of their life histories but do not have a 
‘lated to orogeny or much older; Billings, : hen aati 
. bony skeleton or spinal column. They occupy a position intermed- 
iate between the invertebrates and vertebrates; included by some 


»% Recrystallization in a tectonite that in the Chordata. 


a was: COMPICTEE, Knope, protochordate. Member of the Protochordata. 





protoclastic deformation. Reorientation of crystals in an igneous 


land arc convex outward from a. conti rock before the inception of shearing or gliding; Balk. 
seated structure such as a great shear proto-dolomite. Crystalline calcium-magnesium carbonate in which 
> ‘ . . j OE nee — ¢ 
of an inner volcanic arc and an outer the metallic ions occur in the same crystallographic layers instead 
‘either by distorted sediments or an 


of in alternate layers as in dolomite; Goldsmith and Graf 1957, 
G.S. A. 68, 1735 





hin an igneous rock which is partly 


n. 18. 33 Protophyta. Single-celled plants. 
| ivided geosyncline; Haug; Glaessner protophyte. Member of the Protophyta. 


protoplastotype. Cast of a primary type; Frizzell 1933, Am. Mid, 
2© fabric was determined by move- Nat. 14, 
‘t developed; Knopf 1938, G.S.A. protoquartzite. Sandstone intermediate between orthoquartzite and 





subgraywacke; Potter, A.A.P.G. 41, 2696. 
the protoscience. Philosophic speculation concerning nature before be- 
ginning of scientific era. 


Prototheria. Subclass of mammals, includes spiny anteater and duck- 
F'leq platypus; Pleis, -Rec. 
(add) 2, Most primitive form in a group of related organ- 
3. = holotype. Frizzell 1933, * 


m1 








wf single-celled animals, includes the Flagellata, 
na, classes that are represented by fossils, 


New Su pplement to be a division of the protistan kingdom. * 
4300 terms iene 


renting a fragmentary holotype; 




















in some way and considered 
lar geographic or 


»d only locally; 
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GLOSSARY of GEOLOGY 


and Related Sciences WITH SUPPLEMENT 





Supplement prepared by 
AGI GLOSSARY REVIEW COMMITTEE 
J. Marvin Weller, Chairman 
PART I: Original Glossary of Geology (about 14,000 terms, J. V. Howell, editor, 


1957) with special marginal keys which indicate redefined terms and new terms 
listed in the accompanying Supplement (Part Il). 


PART Il: Supplement of nearly 4,300 new and redefined terms, prepared by the 
AGI Glossary Review Committee. 


Cloth bound, 395 pages 


PUBLICATION DATE NOVEMBER 15 








PRICE SCHEDULE 
Regular Pre-Publication 
Price Price 
After Nov. 15 Before Nov. 15* 
eS ae ee ee eee ee ee $7.50 $6.50 
Members—AGI Member Societies on GeoTimes 
IS iach cas dase hie ase ana Sele $6.75t $6.007 
* Orders postmarked before Nov. 15, 1960. 








+ Designate your AGI Member Society. 





Add $0.25 for Shipment Outside North America 





Send payment with order 
AMERICAN GEOLOGICAL INSTITUTE 


2101 Constitution Ave. 
Washington 25, D. C. 





Supplement only . . . 


SUPPLEMENT TO GLOSSARY OF GEOLOGY 


Part Il of above only; about 4300 terms, 70 pages, paper bound. 
nn I ALT D RE aT. MGR ape Pa BGR Epc NEN $2.50 


Member of AGI Member Societies on GeoTimes list. ___- $2.00 
Add $0.10 for shipment outside North America 
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USGS REPORTS ON 
1960 RESEARCH 


Under the title Geological Survey Re- 
search 1960, the U. S. Geological Sur- 
vey has just published a report that it 
regards as an experiment in the prompt re- 
lease of its findings. The report, Profes- 
sional Paper 400, is divided into two main 
parts. Chapter A is mainly a narrative 
“Synopsis of geologic results’ obtained in 
fiscal year 1960, but it includes lists of all 
Geologic Division offices, titles of investi- 
gations in progress, and a bibliography of 
all reports released during the year. Chap- 
ter B, called “Short papers in the Geologi- 
cal Sciences,” consists of 232 scientific 
papers, Some of these are scientific notes 
on topics of limited scope, analogous to 
notes published in the technical journals; 
most are cream-skimming, preliminary sum- 
maries of important results obtained in 
more comprehensive studies, the full re- 
sults of which will be published later. 

We think the geologic profession and 
the interested public will find much of 
value in both chapters, for both release 
much new economic and scientific informa- 
tion over almost the full range of the geo- 
logical sciences. Because Chapter B is 515 
pages in length, no one will likely read it 
in toto, but the papers are arranged and 
indexed so as to make it easy to find those 
dealing with a particular subject. The text 
of Chapter A, about 70 pages in length, is 
short enough to be read in full by many 
people, and it may serve not only to call 
attention to important new findings in 
specific fields but also to help the specialist 
keep abreast of new developments in other 
fields besides his own. 

Tentatively the Survey plans to publish 
a similar volume annually, but this will de- 
pend on how well the present volume 
achieves its purpose. Professional Paper 
400 covers only the work of the Geologic 
Division, but if the project is continued it 
will likely be expanded to include the work 
of other divisions as well. 

The report will be distributed by the 
Supt. of Documents, U. S. Government 
Printing Office, Washington 25, D. C. The 
price is to be announced. 





“The engineer must become a bed- 
fellow with the scientist. The scientist 
builds new knowledge; the engineer 
builds a new chain of products using 
that knowledge.” 


EUGENE McDERMOTT 
at Stevens Tech commencement 


June 11, 1960. 
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SANTA FE has encountered some very inter- 
esting geology in cuts along its new 44-mile 
line change project near Williams in Northern 
Arizona. In the photo above Santa Fe engineer 
Roy A. Stane (left) points out evidence of. 
active displacement between the massive beds 
at the top of the photo and the thin bedded, 
light-colored rocks below as two Bradley Uni- 
versity engineering students and Santa Fe’s 
President Ernest Marsh (right) look on. The 
new exposures resulting from the relocation 
provide new opportunities to study the Terti- 
ary volcanism of the area. It is possible to 
arrange for geological societies and groups of 
geologists to obtain permission for field ex- 
cursions along the new line by contacting R. 
H. Beeder, Chief Engineer of the Atchison, 
Topeka and Santa Fe Railway System. 





Keep up-to-date 
Subscribe NOW! 


To the English translation of 
The Principal Russian Petro- 
leum Geology Journal. This 
publication is designed for 
one purpose .... To keep 
oil geologists informed. 


24 Issues Now Available 


$18.00 per year 
$20.00 outside U.S.A. 


Order Today: 


Pelroleum Geology 


212 South Pitt Street 
Alexandria, Virginia. 





ANTARCTIC RESEARCH 


The National Science Foundation re- 
cently announced 45 grants and one con- 
tract totaling $3,175,000 to aid in scien- 
tific research projects in the Antarctic. 
Among these are two of particular geo- 
logical significance. 

The University of Wisconsin has received 
a $41,639 grant for a study of patterned 
ground, found on most ice-free land areas 
of the continent. These formations usually 
appear as polygons associated with sand 
and ice wedges. The investigators hope 
to find out what causes them, how they 
develop, and whether they may serve to 
aid in dating geological events in the re- 
gion. Fossil wedges reported in North 
America have enabled other scientists to 
infer past climatic changes. 

Another significant geology project will 
be a continuation of the rock thermolumi- 
nescence studies of Dr. Edward J. Zeller 
of the University of Kansas, for which NSF 
has granted an additional $31,955. Studies 
of this phenomenon can provide informa- 
tion of the temperatures at which rocks 
and minerals have existed, and provide 
clues to the geologic history of the area. 

Among the participants in the U. S. pro- 
gram in the Antarctica are several foreign 
geoscientists: 

George Doumani of Lebanon, now em- 
ployed by Ohio State University, will be a 
geologist with a scientific party on the 
Horlick Mountains. Doumani was on the 
1959-60 Byrd traverse and wintered over 
at Byrd Station in 1959. Mario Giovinetto 
of Argentina, a glaciologist, will accom- 
pany the Crary traverse. Giovinetto has 
wintered over at Pole and Byrd Stations, 
and has spent several seasons at Argentine 
antarctic stations. Charles W. M. Swithin- 
bank of the United Kingdom, a glaciologist, 
will be party leader of a group working 
on the Ross Ice Shelf. Swithinbank was a 
member of the 1949-1952 British-Norwe- 
gian-Swedish expedition to Queen Maud 
Land. 





You saw it in a, ee 


MosiLeE UNDERWATER VEHICLE (MUvV) 
is a rig for surveying the ocean bottom 
to depths of 600 feet by television camera. 
Driven and guided by three electric pro- 
pulsion motors controlled aboard ship at 
the surface, it may be adapted for bottom 
sampling and coring. For more informa- 
tion write VARE Industries, 128 West 
First Ave., Roselle, New Jersey. 
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AN POW EIR 


in a column ~ 


By HOWARD A. MEYERHOFF 


Scientific Manpower Commission 
1507 M Street, N.W., Washington 5, D. C. 


The earth science professions were 
caught flat-footed when domestic and for- 
eign exploration for oil and metals was 
abruptly curtailed. Up to that time prac- 
tically anyone who could tell a claw ham- 
mer from a shale pick and spell the word 
paleontology was assured of a job. In the 
cutbacks the good were too often sacri- 
ficed with the khad—and the older men 
with the younger. 

Professional societies were slow to lend 
a hand to their jobless members, and some 
haven’t acted at all. Those that have, have 
started with bucket brigades, whereas 
modern, streamlined fire apparatus is 
needed. Co-operation from industrial em- 
ployers has proved hard to get—partly 
because exploration departments must be 
guided by managements that are seeking 
sales, not more raw material. 

Recently a political solution to the un- 
employment situation has been proposed. 
It is being urged that Congress give a 
special appropriation, or a larger regular 
appropriation, to the U. S. Geological Sur- 
vey, to enable it to undertake new short- 
term work, or to resume work on “recessed” 
projects. 

Whether the 86th Congress was influ- 
enced by this legislative proposal is un- 
known, but it did pass a supplementary 
appropriation of $300,000 so that the Sur- 
vey might start a ten-year comprehensive 
project in collaboration with the state of 
Kentucky. Matching funds will be pro- 
vided by the state. Initially, the project 
will employ 60 people. Next year, when 
state and federal funds will be doubled, 
75 or more will be engaged in this activity. 

Kentucky did not enter this joint study 
with the idea of employing jobless geolo- 
gists, but no better time could have been 
chosen from the standpoint of available 
personnel. There are 49 other states. Some 
of them need geological therapy worse than 
Kentucky. 

Aren’t the state capitals better places to 
arouse interest than the District of Co- 
lumbia? Congress cannot lightly pass legis- 
lation to employ jobless geologists without 
considering bills for displaced coal miners 
or unemployed elevator operators. The 
states, on the other hand, can lobby at the 
nation’s capital more effectively for de- 
tailed areal studies that will not only bene- 
fit them but also be in the national interest. 
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GEMTIMES 
INDEX 


July 1956 to May-June 1960 


Volumes I-IV 


$ 190 


Send payment with order 


AMERICAN GEOLOGICAL INSTITUTE 


Washington 25, D.C. 











New in 1960... 


MINERAL 
FOSSIL & 
ROCK EXHIBITS 
.. and 
where 
to see them 


A directory of 167 U. S. and 12 Cana- 
dian museums, large and small, with 
significant geological exhibits. 


A big help to the amateur rock hound 
and also to the professional geologist. 


Price $0.50 


Send payment with order 
to 
AMERICAN GEOLOGICAL INSTITUTE 
2101 Constitution Ave., N.W. 
Washington 25, D. C. 
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DATA SHEET 20 


AGI Data Sheet 20 Fault Symbols by 
Mason L. Hill is another important con- 
tribution to this helpful series of data 
sheets which have become an important 
feature of GeoTimes. This data sheet is 
basically compatible with AGI Data Sheets 
1-3, Geologic Map Symbols. 

The data sheet series is prepared under 
the guidance of the AGI Data Sheet Com- 
mittee, the members of which are listed 
here: 
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INTRODUCTION: 
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FAULT SYMBOLS 
by Mason L. Hill 


The following fault symbols are designed to remove the 
ambiquity resulting from failure of traditional symbols to distinguish 
between fault slip and fault separation. Where a linear geologic 
element is displaced the actual relative movement (slip) can be de- 
termined (e.g., displaced intersection of dike and bed). Generally, 
however, where a tabular geologic element is displaced only apparent 
relative movement (separation) can be determined. Thus, for example, 
these symbols provide for the important distinction between normal 
fault (only separation known) and normal slip fault (slip known). 
Refer to "Dual Classification of Faults,'' Mason L. Hill (1959) ,A.A.P.G. 
Bull., v. 43, p. 217-21. 





General Symbols 
Fault trace, for maps and sections. 
_-_-—-- Approximately located trace, for maps and sections. 
Conjectural trace, for maps and sections. 


ee 


Concealed map trace; Conjectural (..?.. ). 


— Dip direction; Amount (_£60 __), approximate 
amount (_4@25% _), conjectural direction 
a es Relative slip direction; Conjectural (ta); 


Sli plunge ( » approximate plunge 
(yee: 


Note: Fault trace may be distinguished from other geologic contacts 
by weight or color of line, or by labeling with name or symbol, as 
desired. Slip plunge is vertical angle measured downward from 
horizontal to net slip. 


Slip Symbols for Maps 


(Add direction and amount of dip, direction of relative slip, and 
slip plunge, if and where known. 
qe Thrust slip fault. Triangles on relatively 
overthrust block; Fault dips < 4s° 


a Reverse slip fault. Rectangles on relativel 
elevated hanging wall block; Fault dips > 45 
Dip direction is shown here. 

on FQ Normal slip fault. Barbs on relatively depressed 
hanging wall block; Fault dip and direction of 
relative slip are shown here. 

—_>_=> Right-lateral slip fault. Arrows shown sidewise 
relative movement of block opposite the observer. 

70h __ Left-lateral slip fault. Fault dip and slip 

A 8 plunge are shown here. If dip-slip and strike- 


slip components were nearly equal, the name 
reverse left-lateral slip fault would be 
appropriate. 


Note: Triangles, rectangles, and barbs may be shown as appropriate 
and convenient along the map trace of the fault. However, none of 
these symbols should be used on maps unless some evidence of at least 
the approximate orientation of slip is obtained. 


John E. Allen 

William Beatty 

Chester Longwell 

Vincent McKelvey 

George Thompson 

Ian Campbell 

Richard M. Foose, Chairman 

Persons interested in working with the 
Committee on the development of new 
data sheets should contact Dr. Richard M. 
Foose, Chairman, Earth Science Division, 
Stanford Research Institute, Menlo Park, 
California. 
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Slip Symbols for Sections 





Thrust slip fault. Arrow shows principal 
relative movement component; Fault dips < 45°. 


Reverse slip fault. Fault dips > 45°. 
Normal slip fault. 
Right-lateral slip fault. Principal relative 


movement component of block toward observer 
is shown by the letter T. 


WA 


ti. Left-lateral slip fault. Letter A (away) and 
a arrow (downward) show relative movement 
components. If these components are nearly 


equal, the name normal left-lateral slip 
fault is used 


Note: Single barb arrows and letters (T and A) may be shown on either 
side of the section trace of the fault, as appropriate and convenient. 
However, none of these symbols should be used on sections if only 
separation is determined. 


Separation Symbols for Maps 





(Add direction and amount of dip, if and where known.) 


fault dip; D-downthrown or U-upthrown. Normal 
fault has dip toward downthrown block; Reverse 
fault has > 45° dip toward upthrown block 
(illustrated); Thrust fault has <45° dip 
toward overthrown block 


D | Dip separation-apparent relative movement in 


U¥e5 


— Strike separation - apparent relative move- 
ment in fault strike of block opposite the 
observer. Right-lateral fault, R; Left- 
lateral fault, L. 
L Dip and strike separations nearly equal. 
¥o A norma! left-lateral fault is illustrated. 


Note: Letters indicating separation may be shown as appropriate and 
convenient on either side of the fault trace. The symbols (+) and 
(-) may be substituted for U and D but none represents any component 
of slip. Separation symbols are not needed for sections, and are 
only occasionally necessary for maps because the displacement of 
tabular geologic elements is usually obvious. 


REMARKS: The essential function of these proposed fault symbols is 
to let geologists clearly indicate where information on fault slip 
has been determined, and not allow them to indicate slip where only 
separation is known. As customary, only those symbols which are 
used on a particular geologic illustration need be shown in the 
legend. 











MEMBER SOCIETIES 


of the 


AMERICAN GEOLOGICAL INSTITUTE 
June 1960 Edition 


A 16 page booklet which gives data on 
the organizations, history, purpose, mem- 
bership requirements, publications, and 
other pertinent information on the four- 
teen Member Societies of the American 
Geological Institute. 


Lists present officers of all Societies. 


Free on request from 
AMERICAN GEOLOGICAL INSTITUTE 
2101 Constitution Ave., N.W. 
Washington 25, D. C. 











AGI LIST OF PUBLICATIONS 


AGI has recently published a new list of 
publications, listing the various journals 


and other publications published by AGI. 


sent free upon request 
by 
AMERICAN GEOLOGICAL INSTITUTE 


2101 Constitution Ave., N.W. 
Washington 25, D. C. 











Elias Receives Grant 


M. K. Elias has recently been awarded 
an NSF grant to study “Carboniferous 
Bryozoa of America and Europe.” As a 
part of his study, Dr, Elias will visit locali- 
ties in various European countries, includ- 
ing Russia, during 1961. His research will 
be done at the Research Institute, Univer- 
sity of Oklahoma. 
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Smith Fund Established 


Alumni and friends of the Department of 
Geology, Union College, Schenectady, New 
York, have established the Edward S. C. 
Smith Prize Fund in Geology, in honor of 
Professor Smith who has just retired as 
Chairman of the Department after serving 
thirty-seven years on the faculty at Union. 
The prize, which will amount to about one 
hundred dollars annually will be awarded 
to a top-ranking senior major in geology. 
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OPPORTUNITIES FOR 
SOVIET STUDY 


The Inter-University Committee on 
Travel Grants, representing a number of 
American universities, is soliciting applica- 
tions and inquiries from qualified persons 
concerning the fourth year of long-term ex- 
change of advanced graduate students and 
young scholars with the Soviet Union 
(1961-1962). 


During the academic year 1959-60, two 
American graduate students in geology 
studied at the Moscow State University 
under auspices of this program. They were 
John B. Adams of the University of Wash- 
ington and Paul C. Randan of the State 
University of Iowa. This inter-university 
project was formerly administered by Co- 
lumbia University. 


To be eligible an applicant must be (1) 
an American citizen; (2) not over 40 
years of age; and (3) a graduate student 
enrolled at the time of application for an 
advanced degree, or a postdoctoral re- 
searcher, or a young university faculty 
member, Applicants in the Russian studies 
field must be proficient in Russian at the 
time of application; applicants in other 
fields, if they are not proficient in Russian, 
must be willing to undertake intensive 
summer study in order to attain proficiency. 
Applicants from all fields of study will be 
considered, although the applicant must be 
able to demonstrate that there is reasonable 
professional benefit to be derived from his 
proposed study in the Soviet Union. 

The period of time provided for study 
in the Soviet Union in this exchange pro- 
gram has been the full academic year. 
Shorter or longer periods of study, from 
five to fifteen months, can probably be ar- 
ranged. In almost all cases, Soviet authori- 
ties allow couples without children to go 
to the Soviet Union together for the full 
academic year. Soviet authorities do not 
allow American participants in this pro- 
gram to bring their children, but one visit 
between husband and wife during the 
academic year has generally been allowed. 

Financial aid is available to cover all or 
part of the participant’s expenses. The 
amount of aid will be determined by the 
applicant’s own financial situation. Fellow- 
ships from other sources can be applied 
toward participation in this program. 

Applications for the 1961-1962 program 
must be submitted on or before January 5, 
1961. Further information and_application 
forms may be obtained from Inter-Uni- 
versity Committee on Travel Grants, Box 
70, Indiana University, Bloomington, In- 
diana. 
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ST. LOUIS UNIVERSITY 
EXPANDS SEISMOGRAPH 
NETWORK 


Four new seismograph stations will be 
established in the Midwest by St. Louis 
University under contracts awarded by the 
Advanced Research Projects Agency 
(ARPA) of the Department of Defense in 
connection with the seismic research and 
development program VELA, The stations 
are to be located in Kansas, Iowa, Ohio and 
Missouri, but the actual site selection will 
be predicated on geologic studies. The 
contract provides $215,000 for construction 
and equipping of the stations and for the 
analysis of data. 

The stations will concentrate on the 
study of long-period seismic surface waves 
generated by earthquakes and the mechani- 
cal characteristics of the point of origin of 
earthquake waves. 

St. Louis University, which already oper- 
ates seismograph stations, began its seis- 
mological research early in the 1900’s and 
was a member of the first Jesuit seismo- 
graphic network established in 1910 by 15 
Jesuit colleges and universities. 

The VELVA program (GEOTIMEs, Sept. 
1960, p. 22) is designed to increase under- 
standing of the complex technical problems 
associated with a moratorium on nuclear 
tests. In fiscal year 60 approximately $10 
million was provided for the early stages 
of the program. It is anticipated that $66 
million will be required for all aspects of 
the seismic research and development pro- 
gram. The program, with its far-reaching 
implications, should. afford great oppor- 
tunity for advancement of geologic knowl- 
edge through research advances in all as- 
pects of the geosciences bearing directly or 
indirectly on seismic phenomena. 

Funds available to VELA for research 
are not entirely committed to specific proj- 
ects, so that there are opportunities to seek 
support for research which will contribute 
to the body of knowledge being sought. 
For information on how proposals are to 
be prepared and submitted write Advanced 
Research Projects Agency, Washington 25, 
Di, 





GEOTIMES CALENDAR 


Meeting notices for the GeoTimes Cal- 
endar should be submitted in concisely 
edited form to: 

Mrs. Kathryn Lohman 
GeoTimes Calendar Editor 
2101 Constitution Ave., N.W. 
Washington 25, D.C. 

















NOW AVAILABLE ... 


AOKAAA Dbl 


AKAAEMUMU HAYK CCCP 


DOKLADY 


OF THE ACADEMY OF SCIENCES 
OF THE U.S.S.R. 


Earth Science Sections 


The publication of this cover-to- 
cover translation by the American 
Geological Institute became avail- 
able in April 1960. The earth sci- 
ences sections include: 


GEOLOGY 
GEOCHEMISTRY 
GEOPHYSICS 
PETROGRAPHY 
MINERALOGY 
HYDROGEOLOGY 
PALEONTOLOGY 
The basic subscription rate for six 
(6) issues is $45.00 per year. To 
members of AGI Member Societies on 
GeoTimes mailing list (pledge card 


required) educational institutions and 
their personnel $27.00 per year. 


Foreign postage — no additional 
charge to Canada and Mexico; Postal 
Union countries add 75 cents; all 
other foreign countries add $1.25. 


American Geological 


Institute 
2101 Constitution Ave., N. W., 
Washington 25, D. C. 


Payment must accompany order 
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by 
Robert L. Bates 


Department of Geology, Ohio State University 


Visitors to Yellowstone may now buy a 
booklet by W. A. Fischer, pari geologist, 
which describes last year’s earthquake and 
interprets the seismic history of the park 
area. Liberally illustrated, and containing 
two maps, “Yellowstone’s Living Geology” 
is a timely summary for layman and geolo- 
gist. . . . John Schilling sends a copy of 
“Nevada Highways and Parks” magazine, 
with an article by Conrad Martin on the 
volcanic area crossed by U. S. highway 6 
between Tonopah and Ely. Large color 
photos of Lunar Crater and vicinity are 
used to advantage. ... On August 1, the 
Wall Street Journal devoted no less than 
38 column-inches to “Booming Beryllium.” 
Main subjects were the discovery of a new 
kind of Be ore at Topaz Mountain, Utah; 
the squabble between two companies for 
mineral rights; and the effect that the new 
find may have on the current beryllium- 
from-beryl picture. Norman Williams, ge- 
ologist of Beryllium Resources Inc., is 
quoted. The article, which was sent to 
us by Stuart Maher, is an excellent example 
of authoritative, clear reporting. ... Your 
correspondent, though no philatelist he, has 
squandered 90 cents for a set of 5 of those 
Swiss stamps showing minerals and fossils. 
They’re in color, and beautiful. . . . John 
Allen of Portland State College partici- 
pated in a conference on science news 
writing in June at the University of Ore- 
gon. .. . The Maine Geological Survey, 
with the State Park Commission, has issued 
the first two of a new series of booklets for 
tourists and campers. “The Geology of 
Sebago Lake State Park” by A. L. Bloom, 
and “The Geology of Baxter State Park and 
Mt. Katahdin” by D. W. Caldwell, are 
well illustrated and should clarify the 
glacial and bedrock story for the layman. 

. . Even the paleobotanists are getting 
into the act. The Illinois Survey has pub- 
lished a popular booklet, “Pennsylvanian 
Plant Fossils of Illinois,” by Collinson and 
Skartvedt. It is a well-illustrated fieldbook 
for beginners in collecting and classifying 
plant fossils. The famous Mazon Creek 
locality gets deserved attention... . Alto- 
gether, not a bad season for public-eye 
geology, wouldn’t you say? 
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Table 2. Lunar experiments manned. 
(listed in order of importance) 


EXPERIMENT PURPOSE 


TIME 





1. Geological 
Reconnai ssance 


surface 


2. Radiation 


Mineralogy, petrology, geomorphology, 
trafficability - all possible obser- 
vational information on the lunar 


Study all types of electromagnetic 


First man on moon, 1965, will 
conduct some reconnaissance 
from landing vehicle. Main 
effort to begin 1967 


Continuing 


and corpuscular radiation to determine 
its effect on the lunar environment 


and biological organisms 


3. Biological 
logical effects 


4. Virology 


5. Electric Survey 


Test the psychological and physio- 


Test the moon for dangerous organisms 


Locate hidden fissures and structures 
dangerous to surface transportation, 


First man on moon, 1965 - con- 
tinuing 


First man on moon, 1965 - con- 
tinuing until determined 


Intermittent depending on value 
of data 


resistivity and conductivity 


6. Seismic 
and seismicity 


7. Gravity Locate structures 


8. Magnetic 
structures 


9. Meteor Particles 


10. Temperature 
with time 


11. Core Sample 


LUNAR EXPLORATION _,,,(Continued 
Surface radioactivity will be determined 
for different rock types and structural fea- 
tures around the landing site. On earth, 
radioactive elements are commonly con- 
fined to SIALIC and sedimentary type 
rocks. If differentiation or fractioning has 
occurred in lunar melts or lava, concentra- 
tions of radioactive minerals are possible. 
In the absence of weathering and erosion 
agents, magmatic differentiation and sub- 
sequent injection will probably be the main 
process for concentrating minerals and 
forming economic mineral resources. 

Other studies will include a determina- 
tion of the electrostatic field of the moon 
near its surface and its potential gradient, 
very precise mass-spectographic measure- 
ments of the constituents of the atmos- 
phere, measurement of any atmosphere cir- 
culation, and meteor frequency and size. 

The landing party will have about twelve 
days of continuous sunlight in which to 
conduct their investigations. For about five 
days of this time the lunar surface will be 
illuminated by rather direct sunlight, and 
for the remaining days long shadows will 
prevail. The sun will appear to move 
across the sky about 13 degrees of arc per 
terrestrial day. 

The results of the scientific observations 
by the first landing party will form the 
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Determine depth of surface rocks 


Absolute magnetic intensity/anomalous 


Size and frequency of meteorites 


Temperature profile and its change 


Study on earth of moon rocks 


Continuing 


Intermittent 


Intermittent depending on 
application 


Continuing 


after 1967 


Intermittent 


First landing party 


basis for the procedures and objectives for 
establishing a permanent lunar base. This 
permanent facility will mark the beginning 
of the third and final step of lunar explora- 
tion, and it will be characterized by “men 
on the moon”—they will live there, grow 
their food there, use indigenous materials 
for construction, build research facilities, 
and use the advantages of the moon’s en- 
vironment and celestial position to explore 
the solar system. 





Photogeology of the Moon 


The Department of the Army recently 
published .a report, “Engineer Special 
Study of the Surface of the Moon” which 
was prepared in cooperation with the 
U. S. Geological Survey. The purpose of 
the study was to provide information to be 
used in selecting a landing site and to aid 
in design and instrumentation problems 
relating to lunar exploration. 

The report consists of three maps (scale 
1:3,800,000) and the text. There is a 
photogeologic map, a map of physiographic 
divisions and one showing lunar rays. 

A limited number of these reports are 
available for distribution to persons in- 
terested in lunar problems and may be re- 
quested by writing to Office of the Chief 
Engineer, Department of the Army, Wash- 
ington 25, D. C. 
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Dear Epitor: 


Can you tell me where I can get a copy 
of the report of the U. S. G. S. made for 
the U. S. Army Engineers on the subject of 
the moon? I am very much interested in 
selenology. Recent writers in GroTimeEs 
have made no mention of J, E. Spurr’s four 
books on the moon published in 1944-1949, 
the last a year before his death. With all 
due regard for differences of opinion Spurr 
should have full credit for his pioneering 
efforts. He has sketched many geological 
features and has attempted relative age 
classifications. He is a strong advocate of 
non-meteoritic impact for the lunavoes al- 
though he doesn’t rule out some impacts as 
probable. 


Whatever his views I hope he is given 
the credit due his efforts as he is un- 
doubtedly the first geologist to make an 
intensive study of the moon. Gilbert also 
made a study, but not as complete a one 
as Spurr. 

Cordially, 
Dorsey HAGER 


DEAR SANDSTONE SAM: 


When petroleum geologists from Mid- 
land, Texas and Saudi Arabia romp on the 
glaciers of Norway, when hard rock petrolo- 
gists stand facing the salt spray of a fjord, 
I am certain that geology was meant to be 
fun. It is summer in Scandinavia and the 
Viking spirit is in all of us and most are 
steeped in Viking spirits. The ladies are on 
a shopping spree buying sweaters and 
dolls. The menfolk, who have eyed all the 
dolls, are content to bring back more 
esoteric things like eclogite, carbonatite, or 
a pocket sized anticline. 

When we do return as we all hope to 
and at coffee breaks describe our trials and 
difficulties, just remember this—we are all 
having one h--- of a good time. 

In all veracity, 
B. W. Brown 
from Copenhagen, Aug. 1960 


Editor’s Note: And about 4000 others. 


Dear Sir: 
This geologist is in search of a map 
symbol for an epoch, the Paleocene. 


The U,S.G.S. is usually sufficient author- 
ity for matters of this kind, but that body 
no longer indicates epochs on maps by 
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lower-case letter in the symbol. The re- 
search geologist and the explorationist can- 
not afford this luxury. Many of his units 
are of necessity represented by age rather 
than by formation. 

The difficulty about a Paleocene map 
symbol is of course to avoid confusion with 
the Pliocene. Some authors use Tp or Tp. 

This is satisfactory as far as symbol prac- 
tice goes, and satisfactory as far as con- 
venience goes. But for my part I am not 
happy about this usage for two reasons: 
(1) the modification of the lower-case “p” 
can pass unnoticed, especially on photostat 
or other reduction, (2) the Paleocene, by 
its very name, is Eocene more than it is 
anything else—some reputable authors still 
show it as an Eocene sub-division—so that 
there should be an indication of Eocene in 
the symbol. 

Accepting the Paleocene as a full epoch 
it might be possible to write pTe (Tertiary, 
pre-Eocene). An alternative is perhaps 

Ep or even @p . The last has a slightly 
alchemical appearance, but this need not 
be an objection. Readers are invited to 
communicate their comments. 


Yours sincerely, 
Maurice KAMEN-KAYE 
630 Fifth Ave. 
New York 20, N.Y. 





USBM-Nevada Cooperation 


The Nevada Bureau of Mines recently 
entered a cooperative agreement with the 
United States Bureau of Mines for the ex- 
ploration and evaluation of industrial min- 
erals in Nevada. 

The Nevada Bureau of Mines will be 
responsible for reconnaissance field work 
and sampling whereas the U. S. Bureau of 
Mines will carry out laboratory testing of 
materials submitted. Under the agreement, 
residents of Nevada may submit samples 
for preliminary testing providing they are 
accompanied by accurate descriptions of 
the location, extent and ownership of the 
deposits, 
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Popular 


Geology 
Lin print 





In CrystaL & MINERAL COLLECTING 
(Lane Book Co., 1960, $3.50), William B. 
Sanborn shows the beginner how to collect 
intelligently. Included are a list of min- 
eralogical museums, abundant photos, an 
inadequate bibliography, and chapters on 
the properties of minerals, collecting en- 
vironments, tools and techniques, specimen 
sizes and types, and the housing, catalog- 
ing, labeling and valuation of specimens. 

Ninety fine large photographs, thirty of 
them in magnificently registered color, are 
the main feature of H. W. Ball’s MINERALS 
AND Rocks (Hanover House, 1959, $4.95); 
a concise text of generalities about the 
mineral kingdom completes this “armchair” 
type book. Another armchair title, for ages 
8 to 11, is Anne Terry White’s Rocks ALL 
Arounpb Us (Random House, 1959, $1.95), 
which describes the nature and origins of 
the commoner rocks; unfortunately, the 
handsome illustrations are not as informa- 
tive as the text, a weakness of most Ran- 
dom House juveniles. 


When THE Eartu For Sam, by W. Max- 
well Reed, appeared in 1930 it quickly es- 
tablished itself as a best seller—against 
little competition until the Fentons’ books 
began to appear—selling 50,000 copies by 
1957. This history of the earth and its life, 
for ages 12 to 16, with many new pictures 
and the flavorsome text slightly revised by 
Paul F. Brandwein (Harcourt Brace, 2d 
ed., 1960, $4.95), will undoubtedly con- 
tinue to sell well until a better treatment 
for this age level is provided. 


The Boy Scout-junior high crowd will 
enjoy Vanya Oakes’ novel -IsLAND OF 
FLAME (John Day Co., 1960, $3.50), in 
which young Chet Meredith learns geo- 
physics as he helps his geologist uncle set 
up the Hawaiian Volcano Laboratory in 
1912. For the same age group and also 
cast in fictional form is Julian May’s less 
convincing THERES ADVENTURE IN GE- 
oLocy (Hawthorne Books, 1959, $2.95), in 
which young Randy and Sam Morrow 
travel around the country with their sci- 
ence-writer father, visiting spots like the 
Grand Canyon, Meteor Crater, and the 
Keweenaw Peninsula. The boys are ex- 
posed to geological facts—and other 
hazards—at every turn; well illustrated; 
no bibliography, though a guide to the 
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REEF RESEARCH 
AT 
UNIVERSITY OF ILLINOIS 


The Petroleum Research Fund of the 
American Chemical Society recently made 
a three-year grant in the amount of $21,000 
to the University of Illinois, Urbana, for 
petrographic research on Silurian reefs. Dr. 
Albert V. Carozzi, Professor of Geology, 
will be in charge of the study. He and his 
associates will make detailed microfacies 
investigations of reef, fore-reef and inter- 
reef deposits in the Silurian belt which ex- 
tends through Ohio, Indiana, Illinois, Wis- 
consin, and Iowa. It is expected that the 
results of these studies will contribute sig- 
nificantly to the understanding of ancient 
reef environments. 





LEHIGH UNDERTAKES 
BI-SE-S RESEARCH 


Lehigh University has been awarded a 
grant of $8,975 by the Research Corpora- 
tion of New York for research on the lead- 
bismuth-selenium-sulfur system. The objec- 
tives of the program cited by Dr. H. Rich- 
ard Gault, Chairman of the Geology De- 
partment, who will direct the research, will 
be “to determine the phase relations in the 
system and then apply this information to 
naturally occurring mineral systems impor- 
tant to the economic geologist’s understand- 
ing of the origin and occurrence of ore de- 
posits.” This particular system includés 
galena, the important ore mineral of lead. 





easy literature would be useful here. 
After many years available again in 
cheap reprint, and guaranteed to thrill any 
teenage boy and most adults is Arthur 
Conan Doyle’s vivid novel about dinosaurs 
in the Brazilian back country, THE Lost 
Wor.p (Pyramid Books, 1960, $.35); a 
more expensive edition (Random House, 
1959, $1.50) features frightful illustrations 
that only serve to break the book’s spell. 


Surely the most attractive dinosaur book 
yet published is THE Giant GOLDEN Book 
oF DrInosauRS AND OTHER PREHISTORIC 
Reptites, by Jane Werner Watson (Golden 
Press, 1960, $2.95); written for children 8 
to 12, it describes the dinosaurs, their an- 
cestors, and their Mesozoic kinfolk period 
by period, with a concluding section on 
dinosaur collecting and exhibiting; the text 
is generally good, and the abundant large 
pictures, all in color, are beautiful and in- 
formative. 
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NOW IN ITS 
SECOND YEAR 


INTERNATIONAL 
GEOLOGY 
REVIEW 


e Published monthly by the 
American Geological Institute 


e Contains the latest geologic 
research 


e Translated from the Russian, 
Chinese, and Japanese lan- 
guages 


e Covers all disciplines of ge- 
ology 

e Offers new information 

e Offers new concepts of think- 
ing on geologic problems 

e Subscription rates 


Members of AGI Member Soci- 
eties on GEOTIMES mailing list 
(pledge card required), educa- 
tional institutions and _ their 
personnel $15 per year. 


Public libraries, non-members 
and others $55 per year. 
e Foreign postage 


Canada and Mexico no addi- 
tional charge. Postal Union 
countries add 50 cents per year. 
All others add $1.00 per year. 


e Send subscription to 


American Geological 
Institute 
2101 Constitution Avenue, N.W. 
Washington 25, D. C. 


Payment must accompany order 
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buy Hall Taylor , chairman 
AGI Visual Education Committee 
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THE UNDERGROUND Story OF NATURAL 
Gas. 16 mm. Sound. Color. 27 minutes. 
1956. This is one of the best available films 
for telling the story of natural gas from 
reservoir to consumer. It begins by de- 
scribing briefly the formation of gas in the 
earth as much as several hundred million 
years ago, and its subsequent concentra- 
tion in natural reservoirs (here a short 
sequence on faulting and mountain build- 
ing is the only unrealistic part of the film). 
Man, through use, depletes the original gas 
supply, and storage of reserves for peak 
periods of consumption becomes important. 
Technicians run electric and gamma ray 
logs to pinpoint the depths to suitable 
storage horizons in old fields, geologists and 
reservoir engineers examine rock samples 
and data from former producing wells and 
decide that recharge and storage of gas is 
practical, drilling crews set new casing, 
and pipeline men install pipelines and 
pumping units, all to provide gas when and 
where needed, and in adequate amounts. 
Suitable for high school and college classes 
in earth science, and in field and petro- 
leum geology. Distrisutor: Modern Talk- 
ing Picture Service, Inc., 21 W. 60th St., 
New York 23, N. Y. (also in 29 other major 
cities). 

Wuat’s UNDER THE OcEAN? 16 mm. 
Sound. Color, or black and white. 1960. 
Produced in cooperation with the Scripps 
Institute of Oceanography and the U. S. 
Navy Electronics Lab, and with Dr. F. P. 
Shepard as consultant, this film explores 
both the Atlantic and Pacific Ocean floors, 
showing some of the ways in which scien- 
tists gather information about these rela- 
tively inaccessible areas. Swimmers and 
skin divers explore the more shallow 
depths; for the deeper areas where pres- 
sures are higher, scientists must use such 
vehicles as the bathyscaph, which has car- 
ried oceanographers more than six miles 
beneath the ocean’s surface. Instruments 
such as the echo sounder reveal the con- 
tours of the ocean floor, and the orange- 
peel bucket gathers samples of bottom sedi- 
ments, including large manganese nodules. 
The film is very elementary but suitable 
for classes in earth science, and as an 
introduction to a discussion of oceanog- 
raphy. Distrmutor: Film Associates of 
California, 11014 Santa Monica Blwd., Los 
Angeles 25, Calif.; color, $140, B/W, $70; 
“preview” copy loaned free. 
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SPECIFICATIONS FOR A WoRLD-WWE NET- 
WORK OF STANDARDIZED SEISMOGRAPHS, 
8 pp., 1960 National Academy of Sci- 
ences-National Research Council, 2101 
Constitution Ave., Washington 25, D. C., 
free on request. 


A first report of the NAS-NRC Commit- 
tee on Seismological Studies composed of 
Perry Byerly, Carl Kisslinger, Jack Oliver, 
Frank Press and James T. Wilson, Chair- 
man. 


PuysicaL GrocraPHy, 2nd Edition, by 
Arthur N. Strahler, 534 pp. 1960, John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y., $7.50. 


The original text published in 1951, 
which has been widely used as a college 
text in physical geography, is completely 
revised to incorporate new data and con- 
cepts particularly in the area of clima- 
tology. 


Stratics oF Som Menta, by V. V. Sokolov- 
ski (2nd Edit., Moscow, 1954) translated 
to English by D. H. Jones and A. N. 
Schofield, 237 pp., 1960, Butterworth ¢& 
Co. (Canada) Ltd., 1367 Danforth Ave., 
Toronto 6, Ont., $10.50. 


Engineering geologists will appreciate 
this important reference work on the theory 
of critical equilibrium in soils. 


PHOTOGRAMMETRY AND PHOTO-INTERPRE- 
TATION, by Stephen H. Spurr, 472 pp., 
1960, Ronald Press Co., 15 E. 26th St., 
New York 10, N. Y., $12.00. 


This second edition of Aerial Photo- 
graphs in Forestry has been broadened to 
treat all aspects of photogrammetry and 
photo-interpretation. Geologists will profit 
by the attention devoted to vegetation map- 
ping as well as other helpful data. 


OpticaL CrysTALLOGRAPHY, 3rd Edition, 
by Ernest E. Wahlstrom, 356 pp., 1960, 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y., $8.50. 


The new edition of this well-known in- 
troductory text includes numerous new il- 
lustrations and a new chapter on crystal 
rotation methods as well as numerous re- 
visions. 

INTRODUCTION TO Soiips, by Leonid V. 
Azarof, 460 pp. 1960, McGraw-Hill 
Book Co., Inc., 330 W. 42nd St., New 
York 36, N. Y., $9.50. 
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An approach to the fundamental under- 
standing of solids with emphasis on the 
importance of crystal characteristics affect- 
ing their nature and properties. Intended 
for students in various areas of physical 
science and engineering. 


GEOLOGY OF THE INDUSTRIAL ROCKS AND 
Minera.s, by Robert L. Bates, 441 pp., 
1960, Harper ¢& Brothers, 49 E. 33rd St., 
New York 16, N. Y., $10.00. 


A growing number of geologists are be- 
coming aware of the challenge presented in 
the application of geologic knowledge in 
the exploration and exploitation of the in- 
dustrial rocks and minerals. The author of 
this book, in restricting his treatment to 
geology, has brought together a body of 
knowledge of these rocks and minerals 


* which will be especially helpful not only 


to the student, but also to geologists and 
engineers concerned with this area of eco- 
nomic geology. It is intended that this 
volume complement — not supplant — the 
classic reference volumes on industrial min- 
erals which stress the specifications, eco- 
nomic factors, etc. 


Microscopic SEDIMENTARY PETROGRAPHY, 
by Albert V. Carozzi, 485 pp., 1960, 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y., $11.50. 


A textbook for advanced students of sedi- 
mentary rocks emphasizing the microscopic 
characteristics of clastic rocks, biochemical 
rocks and chemical rocks. The petrographic 
descriptions of various idealized sedimen- 
tary rock types are developed in a manner 
uncluttered by geographic descriptions, but 
there are ample references to literature on 
specific localities. 


Gro.ocia DE Boivia, by F. Ahlfeld and L. 
Branisa, 245 pp., 1960, Instituto Bolivi- 
ano del Petroleo, Casilla 401, La Paz, 
Bolivia, U. S. $10.00 (plus postage). 


A new book prepared on the basis of 
recent investigations and of the literature 
published during the last 16 years. An 
abundant paleontological section is en- 
closed. Stratigraphy, Structural Geology, 
Magmatism and Historical Geology are 
treated. A geological map of Bolivia, 
1:1.500.00 scale, is included. The book is 
well-illustrated and includes a very good 
bibliography. 

1.B.P. 


THE UnrversAL STAGE, by R. C. Emmons, 
805 pp., 1943 reprinted 1959, Memoir 
8, Geol. Soc. of America, 419 West 
117th St. New York, N. Y. $4.00. 
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Announcing... 


VOLUME 1959 





H3BECTHA 
AKAJEMUH HAYK CCCP 
CEPHA TEOMOrHYECKAS 











covering articles on Russian 


research in the fields of: 


Stratigraphy - Tectonics 
Mineralogy - Petrology 
Economic Geology 
History of Geology 


IZVESTIYA 


OF THE 
ACADEMY OF SCIENCES 
OF THE U.S.S.R. 


GEOLOGIC SERIES 


is a cover-to-cover English 
translation of basic geological 
research in the Soviet Union. 


Subscription Rate 
Members of AGI Member Societies 
on GEOoTIMES mailing list (pledge 
card required), educational institu- 
tions and their personnel $27 per 
year. 
Non-members and all others 
$45.00 per year 
Foreign Postage 
No additional charge to Canada and 
Mexico. 
Pan American Union countries add 50 
cents per year. 
All other foreign countries add $1.00 
per year. 


Send subscription to— 


American Geological 
Institute 
2101 Constitution Ave., N. W. 
Washington 25, D. C. 


Payment must accompany order 





AcronyMs Dictionary: A Guide to alpha- 
betic designations, contractions, etc., 211 
pp. 1960, Gale Research Co., Book 
Tower, Detroit 26, Mich. $10.00. 


Despite the fact that AGI is listed as 
American Geographical Institute this is a 
very helpful compilation of acronyms to 


help those poor lost souls who have diffi- 


culty connecting initials with names. 


List OF PuBLICATIONS, ILLINOIS STATE 
GEOLOGICAL SurRvEY, 46 pp., 1960 free 
on request, Illinois State Geological 
Survey, Urbana, Illinois. 


ELEMENTS OF CRYSTALLOGRAPHY & MIN- 
ERALOGY, by F. Alton Wade and Richard 
B. Mattox, 332 pp., 1960, Harper & 
Brothers, 49 E. 38rd St., New York 16, 
N. Y. $7.50. 


This is intended as an introductory text- 
book for the teaching of crystallography 
and mineralogy. Sound treatment of the 
elements of crystallography is given and 
the study of minerals is based on classic 
concepts of determinative mineralogy. 








You saw it in x sien 


Spectronic 505 UV-Visible recording 
spectrophotometer is a new high precision 
instrument for recording the absorption 
and/or reflectance spectrum of any solid, 


liquid or gas. For more details write 


Bausch and Lamb Optical Co., Rochester 


2, New York. 





CORRECTION 


In the July-August issue of Geo- 
Times, the Pergamon Press ad on 
page 44 carried a printer’s error 
under Vol. 5 of the Monograph Series 
which read Clays and Clay Materials. 
The corrected item appears below: 


Vol. 5 
CLAYS AND CLAY MINERALS 


Proceedings of the Seventh National Con- 
ference on Clays and Clay Minerals. 
Editor: ADA SWINEFORD, Ph.D., State 
Geological Survey, University of Kansas. 

A most comprehensive source of 
information on recent advances in 
clay mineralogy, stress crystal struc- 
ture of clay minerals, alteration of 
feldspars, clay mineralogy of soils, 
morphology of clay particles, water 
vapor sorption, and diageneses. $8.50 


GeoTimes regrets the error. 
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CLASSIFIED ADS... 


Rates per line per insertion 





No. of times z 2 4 8 
PosITIONS WANTED -...$0.50 $0.30 
VACANCIES ey ae 
SERVICES-SUPPLIES ... 2.25 1.50 
CONSULTANTS ._........... 2.25 1.50 
One INCH Box ........ 25.00 22.50 21.25 20.00 


No discounts. AGI Box Number $2.00 extra. 
Minimum charge $2.00. All classified advertisers 
will be billed, do not send advance payment. Ad- 
dress all communications to AMERICAN GEOLOGICAL 
INSTITUTE, 2101 Constitution Ave., N.W., Wash- 
ington 25, D. C. Rates effective July 1, 1958. 





| VACANCIES 


GEOPHYSICISTS, preferably with experience 
in seismology—field and office positions at 
several levels—research laboratory in eastern 
U.S. Box 121. 


MINING GEOLOGIST 10-15 yrs. experience in 
metalliferous deposits to work in exploration 
geology out of Arica, Chile. Possible five year 
contract. Salary and allowances commensurate 
with qualifications and experience. Write to: 
Carlos Ruiz F., Director, Instituto de Investi- 
ggg Geologicas, Casilla 10465, Santiago, 

ile. 


RESEARCH GEOPHYSICIST. Ph.D. level or 
equivalent with background in seismic tech- 
niques. Opportunity to make original con- 
tributions to active research program. Loca- 
tion, Tulsa. Sinclair Research Laboratories, 
Inc., P. O. Box 3006, Tulsa, Oklahoma. 


APPLICATIONS ARE invited for the post of 
LECTURER IN GEOLOGY from candidates 
with qualifications in Mineralogy and Petrology 
and an active interest in Pre-Cambrian rocks 
and Ore Deposits. Salary Scale: Lecturer: 
£S.1077 x 75-£S.1977 p.a. Cost of living ap- 
proximately £S.180. Outfit allowance £58.50. 
Family allowances: Wife £S.60 p.a., 1st child 
£8.90 p.a., 2nd and 3rd child £8.30 p.a. each 
(£81.=£1. 0. 6d sterling) Passages for ap- 
pointee and family on appointment, termina- 
tion and annual leave. There is a superannua- 
tion scheme, and arrangements can be made to 
maintain F.S.S.U. policies. Appointment on 
contract for 5 years with possibility of renewal. 
Unfurnished accommodation provided at rent 
up to 744% of salary. Applications (10 copies) 
detailed qualifications and experience and nam- 
ing 3 referees as soon as possible to: Registrar, 
University of Khartoum, c/o Inter-University 
Council for Higher Education Overseas, 29 
Woburn Square, London, W.C. 1 from whom 
further particulars may be obtained. 

PALEOECOLOGIST: To work on carbonate re- 
search problems in newly established geological 
research laboratory. Experience with recent 
sediments desirable. Ph.D. or equivalent ex- 
perience. Reply to: Director, Exploration Re- 
search Division, Continental Oil Company, 
Ponca City, Oklahoma. 

UNIVERSITY OF OTAGO, Dunedin, New Zea- 
land. Lecturer or Assistant Lecturer in Ge- 
ology. Applications are invited for the above 
mentioned position. Salary Range—Lecturer 
£1,250-£1,700 per annum, Assistant Lecturer, 
£900-£1,100 per annum. Further particulars 
are available from the Secretary, Association 
of Universities of the British Commonwealth, 
36 Gordon Square, London, W. C. 1., or from 
the Registrar, University of Otago, Dunedin, 
New Zealand. Applications close in New 
Zealand and London on November 10, 1960. 





POSITIONS WANTED 


BOX 611. ASSISTANT PROFESSOR, Ph.D. ma- 
jor university wishes to teach in college or 
university in more desirable area. 3 yrs. teach- 
ing and 6 yrs. varied industrial experience. 
Primarily interested marine geology, paleon- 
tology, sedimentation, mineralogy. Active re- 
searcher, member prof. societies. Resume on 
request. 
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BOX 646. GEOLOGIST, broad exploratory back- 
ground in the Four Corners, Panhandle and 
West Texas. Eight years experience includes 
subsurface, administration and seismograph. 
Some field and well work. Desires more re 
sponsibility. 

BOX 738. GEOLOGICAL ENGINEER, 34, 
Ph.D., Univ. of Calif., economic geology, 
petrology, structure and vulcanology, ade- 
quate background, university teaching, sev- 
eral seasons mineral exploration and three 
years consulting, wants challenging teaching 
and/or research position. 

BOX 748. EXPLORATION GEOLOGIST, Ph.D. 
Degrees in mining engineering and geology. 
10 years field work with Canadian Geological 
Survey and Quebec Department of Mines. 
Teaching experience in physics and geology. 
Publications, physics and geology. Profes- 
sional engineer. Six years geologic exploration 
in Venezuela and Brazil. Desires foreign work. 

BOX 1751. GEOLOGIST, 34, Ph.D. Six years 
micropaleontologic, stratigraphic and petro- 
leum exploration experience, both laboratory 
and field. Interested in teaching or general 
geological work with a small company or 
survey. 

BOX 755. PETROLEUM GEOLOGIST, B.Sc., 28, 
single, 8 years with major company in 
petroleum exploration. Desires foreign employ- 
ment in petroleum exploration. Resume on 
request. 

BOX 758. GEOLOGIST, M.S., Ph.D. work com- 
pleted, 32, married, veteran, 4 yrs. experience 
stratigraphic mineral deposits, sedimentology. 
Desires petroleum work domestic or foreign. 

BOX 761. GEOLOGIST, 34, Canadian, family, 
1958 Ph.D. from prominent California univer- 
sity, 10 yrs. excellent experience as staff and 
district geologist with large independent oil 
company, presently senior staff geologist. De- 
sires permanent teaching post, preferably min- 
eralogy, sedimentary petrology and related 
fields at university with good research facili- 
ties. Resume of experience, academic qualifi- 
cations and publications on request. 

BOX 1762. GEOLOGIST-GEOPHYSICIST, B.S., 

S., Ph.D., specialist in location of strati- 
graphic traps with ability to interpret and 
compile seismic, geologic, and paleontologic 
data; experience in diverse geologic provinces; 
desire foreign position. 

BOX 764. GEOLOGIST, M.S. from Eastern Uni- 
versity. Twelve years of experience in petro- 
graphic, geological and seismograph inter- 
pretative work. Desires employment in either 
of the above fields or teaching. 


BOX 765. ECONOMIC GEOLOGIST, B.A. 6% 
yrs. surface exploration, metallic, nonmetallic, 
industrial minerals, ground water evaluation. 
Subsurface studies, photogeology, recon and 
detail mapping. Some geophysics and geo 
chem. Married, family. 

STRATIGRAPHER—M.:S. 32, family, 2 yrs. ex- 
perience in Canada with major oil company. 
Presently Cathodic Supervisor for Water Com- 
pany. Desires Geological employment. Donald 
W. Layton, 4051 Citradora Dr., Spring Valley, 
California. 

BOX 767. GEOLOGIST, Ph.D., currently substi- 
tuting in temporary vacancy at major eastern 
university until June 30, 1961, seeks permanent 
position (assistant prof.), teaching petrology, 
structural geology, and allied subjects. 

BOX 768. GEOLOGIST-MINERALOGIST, Ph.D., 
31, family. Three years experience in major 
oil company research laboratory in fields of 
X-ray and fluorescence analysis, clay mineral- 
ogy and geochemistry of sediments. Broad 
graduate background in geology. Desires posi- 
pee at college or university. Available immedi- 
ately. 


BOX 769. PETROLEUM GEOLOGIST-STRA- 
TIGRAPHER, 33, M.S., family, 8 years varied 
experience in teaching, exploration, research 
and consulting, Texas, Mid-Cont., Appalachians 
& Rockies. Desire a responsible position in 
exploration or basin studies. Have supervisory 
experience. Will consider any position. Resume 
sent upon request. 
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POSITIONS WANTED—Continued 


BOX 770. GEOPHYSICIST, Ph.D. (London), 
45, family. Broad physics and maths. back- 
ground. Experience in exploration, teaching 
and pure and applied research. Publications in 

. S., Canada, UK, and Holland. Reads and 
speaks French and German. Presently em- 
ployed as head of a mining geophysical ex- 
ploration unit. Seeks employment with broader 
scope. Resume on request. 


BOX 771. EXPLORATION GEOLOGIST AND 
PROSPECTOR. Ph.D. Can offer hot oil and 
gas prospects in northern Rocky Mountains. 
Needs money for exploration from small com- 
pany or investment group. Five years major 
een Well rounded experience. Age 35. 

arried. 


BOX 772. GEOPHYSICIST. 27, M.S. wants job 
in exploration work. Thorough background in 
Phys., Math. and electronics. 1 yr. research 
experience Could go abroad. 


CANADIAN MINING GEOLOGIST, consultant 
since 1954, wishes position in warmer part of 
Western States (Reason: son’s health). Physi- 
cally A-1. Like field work, prefer development 
or research. Familiar with metallic and in- 
dustrial mineral geology. Write Professional 
Geologist, 9316 8th Street, Edmonton, Alberta, 
Canada or Phone HO 6-5383. 


BOX 1773. GEOLOGIST, Ph.D. Engineering 
Geology, Economic Geology, Structural Geology. 
Fourteen years international experience. Wishes 
university position. 


BOX 774. GROUND WATER GEOLOGIST- 
HYDROLOGIST, 40, family. 1 year post grad- 
uate work. Five years experience with USGS, 
five years consulting. Geohydrology and engi- 
neering background with experience throughout 

Interested in position of responsibility. 
Open to foreign work. R on request 


BOX 776. PALEONTOLOGIST-STRATI- 
GRAPHER, 40, M.S., Ph.D. expected ’61. De- 
sires teaching position with opportunity for re- 
search. 14 yrs. college teaching experience in 
paleontology, stratigraphy, sedimentology, his- 
torical, physical and petroleum geology and re- 
lated fields. Experience includes state survey 
work. Publications. 


BOX 777. GEOPHYSICIST, M.S. in Physics and 
Mathematics, experience in most basins of the 
USA, familiar with latest seismic techniques. 
Some gravity and magnetic experience. De- 
sires position with aggressive independent or 
small integrated company to head up depart- 
ment. Resume on request. 


GEOLOGIST, 382, M.S., Ph.D. work completed, 
dissertation being subsidized by employer who 
will pay moving costs to area of appointment 
and retain as consultant. Desire. position to 
teach Granite and Volcano Tectonics, Igneous 
Petrology, Structural, Engineering, and Eco- 
nomic Geology, or related subjects at Univer- 
sity Level, or Earth Science, Anthropology and 
Geography courses at Jr. College level. Past 
Research and Teaching Assistantships, 8 years 
field and research experience, wide travel, more 
than 20 discoveries, will bring $12,000 research 
library. Desires to pass on results of research 
and experience; settle down to raise some as- 
sistants. Available after January 1, 1961. E. 
Erickson, Box 312, East Ely, Nevada. 








SERVICES & SUPPLIES 


“GEMS & MINERALS MAGAZINE,” largest 
rock hobby monthly. Field trips, “how” arti- 
cles, pictures, ads. $3.00 year. Sample 25¢. 
Box 687-E, Mentone, Calif. 


INVERTEBRATE FOSSILS for every purpose. 
Lists Free. Geological Enterprises, Box 926, 
Ardmore, Okla. 


FOREIGN GEOLOGICAL MAPS. Send for a 
list. ‘a eee Book Co., 544 Sixth Ave., N. Y 
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MIOCENE AND EOCENE FOSSILS. Splendid 
assortment includes 25,000 shark teeth in sizes 
up to 5%”; over 125 varieties of fossil shells 
including CONUS, FULGAR, ECPHORA, 


SCAPHELLA, TURRITELLA ; petrified crabs, 
oysters; whale ribs, veneyene, terminal disks. 
Free list with retail, wholesale prices, details. 
Malicks, 5514 Plymouth Rd., Baltimore 14, Md. 


FOR SALE: By bid: one War Surplus Multiplex 
projector early model. Original cost $11,300. 
Sold subject to approval Ohio Department of 
Education. Bids opened November 30. Bid 
forms and information from G. H. Crowl, Ohio 
Wesleyan University, Delaware, Ohio. 





OCK CHIPS 


by SANDSTONE SAM 





An intriguing blooper . . . “The Herki- 
mer limestone comfortably overlies the 
Dagmar limestone .” from a society 
guide book. 


2 oO 2 


“The dinosaurs died because of Cosmetic 
rays.” 
e o 
Many men have acquired an education 
just by reading small print. 
a 2 ° 


Hydrothermal alternation: process by 
which a geologist who gets into hot water 
changes his mind. 


o 2 ° 


The Cannonball squibb appearing in 
July-August Sandstone Sam roundup rico- 
cheted and cracked Sam on the knuckles. 
It was a state geological society guidebook 
not a state survey publication from which 
that was quoted. 





More About Our Cover 


The “Strawberry Slab,” named after the 
canyon in which it was found in north- 
eastern Utah, is a piece of rock 8 feet long 
by 28 inches wide and six to eight inches 
thick. The slab of rock is composed of 
Eocene volcanic ash and contains almost 
perfectly preserved casts of footprints of a 
mammal, possibly a primitive horse. 

The Strawberry Slab was found by two 
Shell geologists, H. G. Curry and D. A. 
Preston (Shell News, August 1960, p. 
24-25) and has been presented to the Na- 
tional Museum of the Smithsonian Institu- 
tion where it will be exhibited in the newly 
modernized Tertiary Mammal Hall of the 
National Museum. 


GrEoTIMES 





—————————— 








| CONSULTANTS 


J. W. © we PETROLEUM GEOL- 
OGIST, P. O. Box 275, Cornavin, Geneva, 
Switzerland. 





GEOPHYSICAL SURVEYS 
LAND of UNDERWATER DETAIL of RECONNAISSANCE 
FOUNDATIONS 
GROUND WATER 
SITE INVESTIGATION 


WESTON GEOPHYSICAL ENGRS INC 
PO BOX 306 WESTON 93, MASS 














~ 


SUBSURFACE 
EXPLORATION 


“We look into the Earth” 


Pennsylvania Drilling Company 
Pittsburgh 20, Pa. 


SERVICES & SUPPLIES 








TRITIUM MEASUREMENT 
IN NATURAL WATERS 


now offered for 
meteorologists, 
oceanographers 
and hydrologists 





ISOTOPES, INC. 
123 Woodland Ave. 
Westwood, N. J. 


| 


. Now offered 
as a standard 
service at 
reasonable cost 


| 

| 

| 

ISOTOPES, INC. 
| 

_ 


| 

RADIO 
CARBON 
DATING 


123 Wootten o. 
Westwood, N 





MAGNIFYING STEREOSCOPE 


Manufactured by Fairchild Abrams, Q-O-S 
Corp. Brand New with 
carrying case $24.95. 


MARTY'S MART 
1240 Market Street 
San Francisco 3, California 
PH. UNderhill 3-1215 











THIN SECTIONS 


Petrographic thin sections made from your 
cores, core chips or sedimentary or meta- 
morphic outcrop samples. Careful attention 
to individual orders. Quality workmanship. 
Satisfaction guaranteed. Reasonable prices. 
Price list on request. 


CAL-BREA, P. 0. Box 254 
BREA, CALIF. 








For Microscopists 


Index of Refraction Liquids 
207 Liquids. Range 1.35 to 2.11 Index 


Allen Reference Sets 
Provide Authentic Unknowns for 
reference in microscopical work. 
Write for details 
R. P. CARGILLE LABORATORIES, INC. 
117 Liberty St. New York 6, N. Y. 











THE McLEAN PALEONTOLOGICAL LABORATORY 
CARD CATALOGUES OF FORAMINIFERA, OSTRACODA, 
AND HOLOTHURIAN SCLERITES AVAILABLE BY SUBSCRIP- 
TION: OTHER CARD CATALOGUES PENDING, OR CREATED 
BY SPECIAL AGREEMENT OR ON CONTRACT FOR Oll COM- 
PANIES OR RESEARCH INSTITUTIONS. MICROPALEONTO- 
LOGICAL RESEARCH AND TRAINING PROGRAM OFFERED 
SPECIAL SERVICES FOR Oll COMPANY PALEONTOLOGISTS 
AND STRATIGRAPHERS, INCLUDING SPECIALIZED DATA 
COMPILATIONS. 

P.O. Box 916, Alexandria, Virginio, U.S.A. 








Chemists for the Industry 
ANDREW S. McCREATH & SON, INC. 


Analytical Chemistry Spectrography 

X-rgy Diffraction Cargo Sampling 

Coal Analysis Physical Testing 
Differential Thermal Analysis 


236 Liberty Street, Harrisburg, Pa., U.S.A. 











Vou. V, No. 3 


MAGNETOMETERS 


Vertical Force 


SALES + RENTALS + REPAIRS 


GEOPHYSICAL INSTRUMENT 
& SUPPLY CO 
1616 BROADWAY, DENVER 2, COLO 


TAbor 5-8914 A A DANISH Mgr 





DIRECTORY OF GEOSCIENCE DEPARTMENTS 
in the 
COLLEGES AND UNIVERSITIES 
of the 
UNITED STATES AND CANADA 


AGI REPORT 11—1960 EDITION 

e Provides pertinent information on 
courses, degree requirements, and 
faculty for all degree-granting 
undergraduate and graduate 
departments. 

e Alphabetic listing of all faculty 
members in degree-granting 
departments. 

e Tabular listing of geology summer 
camps. 

Price $2.00 


American Geological Institute 
2101 Constitution Ave., N. W., 
Washington 25, D. C. 


Payment must accompany order 








The Fastest Method of Making 
Polished Ore Sections 


The Improved SAMPSON- PATMORE 
ROCK POLISHING 
MACHINE 


Diamond-abrasive polishing preceded by fine 
grinding! With this method, ore specimens may 
be fine-ground and polished by taking ap- 
proximately ane minute on each of five laps, 
plus a minute between stages for examining 
the work. 


For fine grinding, two 11-inch laps are used 
with different grades of aluminum oxide abra- 
sives at speeds of 125-150 rpm. For polishing, 
three 8-inch laps, covered with silk bolting 
cloth, are used with diamond abrasives at 
speeds from 350 to 800 rpm, or more depend- 
ing on the material being polished. The laps, 
fitting a single spindle, are interchanged in a 
matter of seconds as grinding and polishing 
progress. 

For description of Professor Sampson's method, see 

Economic Geology, Vol. 51, No. 5, August, 1956. 





e Speed electrically varied, at 
a touch of the dial, from 
100 to 1000 rpm. 


e Silent operation 
Ask for Bulletin SP 


Made by the makers of 
ISODYNAMIC MAGNETIC SEPARATORS 


S. G. FRANTZ CO., Inc. 
ENGINEERS 


3710 Kline Ave. at Brunswick Pike 
P.O. Box 1138, Trenton 6, N. J. 
U.S.A. 


Cable Address: 
MAGSEP, Trentonnewjersey 





THE BRUNTON’ 


POCKET TRANSIT 


ror GEOLOGISTS 


ee 


IT’S HANDY... 
weighs only 9 oz; 2% x 3x 1%"; 
easy to carry in pocket, on belt, in car. 


IT’S VERSATILE... 


ideal for preliminary and supplementary 
surveying; used as a compass, transit, 
level, plumb, alidade, clinometer. 
Shows direction to 1°; level, slope or 
grade within 1°. 


IT’S MADE TO LAST A LIFETIME 
“Over 60,000 Brunton Transits since 1896” 


See your local engineering supply house 
or WRITE FOR CATALO 


*Brunton is a registered trademark of 


















Wn. AINSWORTH & SONS, Inc. 


215) LAWRENCE ST. + DENVER 5, COLORADO 

















SECTIONS .005” to .010” 


3902 Russell St., Box 3927, Rochester 10, N. Y. 





ILLINGS-BRONWILL 





A FOR FULL 
stm LABORATORY — 









“Mees? 


Cut sections as thin as .005”, 
practically plano-parallel from 
stone %4” x 142" x 3” with this 
6500 RPM 4” x .012” wheel in 
less than 5 minutes. Automatic, 
precision two direction feed. 
Rate of feed ¥%” to 34” per min- 
ute. 1% H.P., 115 volt, rubber 
mounted motor. Immediate de- 
livery. 





Write for Specifications 


BRONWILL SCIENTIFIC 


Division of Will € (old elelgelilers 
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1. GEOLOGIC MAPS, AREAL 
AND REGIONAL GEOLOGY 










2. GEC yMORPHE yLOGY 


new developments 
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cRING GEOLOGY _ , 
14, ENGINEERING © a 


15. MISCELLANEOUS 


SUBSCRIPTION RATES 
A To members of AGI Member Societies on GeoTimes Mailing List (for personal 
use only - pledge card required) $15.00 


B Non-member individuals; colleges and universities; public 
libraries $35.00 


C Private organizations and government agencies $65.00 
PLEASE NOTE - Special introductory offer expired as of January |, 1960 


Foreign Postage 
No additional charge to Canada and Mexico 
To Pan American Union Countries add 50 cents per year 
To all other foreign countries add $1.00 per year 





send subscriptions to I [ | d | COp y 
AMERICAN GEOLOGICAL INSTITUTE i ead 


2101 Constitution Ave., N.W., Washington 25, D.C. handling and receive a trial 
payment must accompany order copy of GeoScience Abstracts. 
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ALL ROADS LEAD TO... 


Pocatello 


>) 
nin 


‘Tremonton | 


Ogden } 
> 


Salt Lake City | 


— <<.  <ome ome 


FOR THE 


ANNUAL MEETING 


OF THE 


GEOLOGICAL SOCIETY OF AMERICA 


OCT. 31, NOV. 1 and 2 


We'll be there too. So save up your questions 
and/or problems on map reproduction and copy 
preparation. 


We are there to serve you. 


WILLIAMS & BUBINTZ MAIP CORPORATION 


8351 CENTRAL AVENUE, WASHINGTON 27, 0.C. REoOwoop 35-4436 








